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No. § 
No. 9A 
No. 9D 
No. 9E 
Part of the Crawley Develop t Corporation Lighting Installation 
TANTON a 
PRESTRESSED SPUN CONCRETE LIGHTING COLUMNS ~ 

The No. 9K Lighting Columns illustrated above are part of a wide range of 

designs which have been approved by the Council of Industrial Design. 
They possess the great strength obtainable only through the combination No. 96 





of prestressing and the spun method of manufacture. 


These designs have been approved by the Council of Industrial Design 
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FACTS 
about High-Speed Recording 





dInkwell” Super Responsive 


Graphic instruments have been in 
production for more than 12 years. 


Their technical capabilities are 
unequalled. 


Speed of response—full scale in 0-1 
sec. with negligible overswing. 


Movement — Duplex permanent 
Magnet Moving Coil, magnetically 
damped. 


Sensitivity from 25 mA upwards. 





Power consumption 1 W. 
Chart—4}’” wide. 


Other models of slightly slower per- 
formance are available with reduced 
power consumption. 








Super Responsive Inkwell Graphic Milliammeter, 
projecting switchboard pattern, cover removed. 


For best results the instrument, its 
resistance, its speed of response and 


the chart speed should be chosen to 
suit the job. 


The range of Inkwell graphers covers 


all electrical power measurements. =EVE FEEEERGGEUME = 

















Send for 
Designers and Manufacturers of almost every type of 
electrical indicating and recording instrument. Specialists 
NO 302A in: Speed Recording, Photometry, Process Time Control, 
Telemetering. 





COLINDALE WORKS LONDON N.W.9 TELEPHONE: COLINDALE 6045 


DHB/2147A 
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Ferrites—A Future Magnetic Material 


Iyvestications, which have been taking place during the last ten years, in that 
ill-defined field where the activities of the physicist, the chemist, the metallurgist and 
the chemical engineer meet (and sometimes clash) have led to the discovery of a series of 
new materials to which the generic name of ferrites has been given. Ferrites can be 
regarded as salts of the hypothetical ferric acid HFeO, and their chemical formula 
is of the general form MFe,O, where M represents a divalent metal. They have been 
described as hard ceramic substances with a cubic crystalline structure and as having 
applications in the field of communications and computers, and they occur in nature as 
magnetite; but for general use at microwave frequencies they may include nickel, zinc, 
magnesium, manganese or aluminium in their composition. They are usually prepared 
by mixing the required oxides in the correct ratio and sintering them at temperatures 
between 1,080 deg C and 1,450 deg C to form a hard polycrystalline material. They 
possess strong ferromagnetic properties combined with high sensitivity—two factors 
which have led to the improvement of existing microwave components and the invention 
of new types. 

Investigations on these materials have aroused great interest and as it is desirable 
that the results obtained should be recorded, the Committees of the Radio and Tele- 
communication and Measurement and Control Sections of the Institution of Electrical 
Engineers have therefore acted wisely in arranging a Convention at which workers on 
the subject, both at home and abroad, could meet for the mutual interchange of know- 
ledge. This Convention, which has been in progress in London this week and of which 
we begin an account on page 817 of this issue, is considering ferrites from their chemical, 
physical and magnetic aspects, as well as the theory and practice of their application to 
microwave equipment and their possible substitution for other devices in tele- 
communication switching circuits and electronic computers. 

To the non-specialist the result is a little breathtaking. Not only are over 50 papers 
being presented and discussed at the Convention itself, but it is clear from the biblio- 
graphies attached to many of the communications that only the fringe of what is really 
a new subject has been touched. In fact, one paper lists nearly 200 references, hardly 
any of which date back for more than a few years. That a mass of information about 
ferrites exists is therefore patent; and as their potential practical use is equally certain 
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it is a pity that no “integrating” paper, in which 
history, theory, research and practice might be moulded 
together for the benefit of those whose knowledge of the 
subject is limited, is being presented. Such a paper 
could well have thrown fresh light on some of the 
fundamental processes occurring in magnetism which 
the study of ferrites has brought about, and could have 
indicated how in the opinion of those who have been 
engaged on the subject the design of equipment in more 
than one important field would be affected. On the 
other hand, the specialist has been provided with much 
material for present study and future applications which 
may well lead to further advances. 


RADIO INTERFERENCE SUPPRESSION 


In this issue is published an article by Mr. W. T. 
Bell of the Post Office Engineering Department which 
deals with the suppression of television and radio 
interference caused by domestic electrical equipment. 
This type of equipment is the most prevalent source of 
interference and methods of suppression for the various 
appliances are given in the article. 

Apart from the approximately 153 million owners of 
receivers who are concerned with this problem it is also 
highly important that manufacturers of electrical 
appliances and installation and maintenance contractors 
should be aware of the methods adopted for abating 
the interference and thus be able to cope with the 
problem either during manufacture or later when the 
appliances are in use. Under the Wireless Telegraphy 
Act, 1949, Regulations now exist for the control of 
interference from ignition systems, refrigerators and 
electric motors. A summary of the three Regulations 
is given in the article. 


ELECTRICAL ACCIDENTS 


In the report of H.M. Senior Electrical Inspector 
of Factories, “ Electrical Accidents,” dealt with on 
page 815 of this issue, very extensive analyses are made, 
from various angles, of accidents, both fatal and non- 
fatal, but in preparing our own summary we realised 
how few were the cases where the analysis was 
conclusive. 

The first outstanding point is that the bulk of the 
fatal accidents occurred on lower voltage systems, that 
is 19 at up to 250 V as compared with the next highest 
figure of seven in the case of 650 to 5,000 V. The 
second most notable feature was that the bulk of the 
fatal accidents were incurred by unskilled workers; 
there were 24 in this category as compared with nine 
under the classification of skilled workers. 

Apart from these two main impressions the following 
may be termed a curiosity. It was that although the 
total number of fatal reportable accidents was 33, much 
more than double that number (namely 89) fatalities 
occurred outside the scope of the Factories Acts, and 
of these 52 occurred in domestic premises. 


MORE MONEY NEEDED 


Mr. W. S. Lewis announced a week or two ago that 
the Midlands Electricity Board, of which he is chair- 
man, had had to ask for an increase in its current year’s 
allocation. 


He showed that the Board really needed 
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£8 million but it had pruned its programme to £7-2 
million and had then actually been allowed £6-3 million. 
Since its estimates were made, further imperative 
demands had been received needing an expenditure of 
£400,000. The most ominous of Mr. Lewis’s remarks 
was that the Board was “ being obliged to take certain 
risks in deferring the reinforcement work to meet the 
growing load.” 

We have frequently pointed out that many 
distribution systems have reached a parlous condition 
because available funds have had to be used to provide 
new supplies rather than to ensure the continuity and 
safety of supplies to existing consumers. It is the duty 
of the Electricity Boards to do both, which means that 
they must be allowed more capital than the Treasury 
considers to be adequate. There are better subjects 
for financial restriction than electricity supply, but 
perhaps they are not so easy to get at as this publicly- 
owned service. 


MAIN-LINE ELECTRIFICATION 


One of the two contracts for overhead conductor 
work awarded to the B.I.C.C. Companies (reported in 
last week’s Electrical Review), that covering 220 track 
miles between Manchester and Crewe, is regarded by 
the British Transport Commission as a valuable pilot 
project. It will be the first section to be electrified 
on the recently-adopted 25 kV single-phase system 
at standard frequency and an important part of the 
electrification of the London Midland Region’s main 
route between Euston (London) and Liverpool. 

The other contract, for the Colchester-Clacton- 
Walton lines (50 track miles) is an extension of the 
Eastern Region’s electrified lines in East Anglia for 
which B.I.C.C. did the overhead work. Provision was 
made when this work was carried out at 1,500 V d.c. 
for conversion in 1959 to the 25 kV 50 c/s system. 

In announcing the contracts the Commission say 
that they “ will set in hand a programme of electrifica- 
tion which will continue beyond the limits set by the 
present Plan, until it has been applied to all lines in 
Britain upon which it can be economically justified.” 
To which we may add that grounds for justification 
are rapidly increasing. Details of the modernisation 
programme, with completion dates for the various 
sections, are given in an appendix to the White Paper 
“ Proposals for the Railways ” published last week. 


ENGINEERING WAGES CLAIM 


At a meeting with representatives of the Engineering 
and Allied Employers’ Federation last week the 
engineering trade unions presented their claim for 
increased wages for their members. Originally the 
claim was for a “ substantial ” increase but at last week’s 
meeting a rise of Io per cent was asked for. It is 
estimated that the granting of the increase to the three 
million workers involved would cost about £100 million 
a year. 

Although the Federation undertook to forward the 
claim to its 4,300 member firms it was hinted that this 
was merely a formality and in no way affected the 
Federation’s previously-announced decision not to 
entertain the claim. 
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Radio Interference Suppression 


By W. T. BELL* 


An up-to-date analysis of the television and radio inter- 
ference complaints received by the Post Office shows that 
of the number of identified sources responsible for inter- 
ference no less than 40 per cent of them were domestic 
appliances. The Post Office undertakes most of the work 
of investigating complaints of interference including the 
supplying and fitting of suppressors. In the desire to 
encourage the electrical trade to assist in the supplying and 
fitting of suppressors meetings have already been held 
between representatives of the Post Office and the electrical 
trade with this object in view. 

The purpose of this article is to explain very briefly the 
principles of radio and television interference suppression 
and to describe typical suppression circuits for portable 
domestic appliances. To conform with common usage 
and for the sake of brevity the term “ radio ” will indicate 
the long and medium wavebands and “ TV ” the television 
bands. The generation and propagation of interference 
will first be considered. Interference can be defined as 
any electrical disturbance that has visible or audible effects 
on the received signal. 


Generation of Interference 


The normal operation of many appliances involves 
sudden changes in current taken by the appliance from the 
supply mains (examples are commutator motors and 
thermostats). These sudden changes in the load current 
set up similar currents in other circuits electrically coupled 
to but not necessarily connected to the mains circuit. These 
r.f. currents may flow in the appliance-supply mains circuit 





* Post Office Engineering Department. 
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Fig. |.—Propagation of interference. (a) Interference directly radiated from source; 
(b) Mains-propagated interference radiated from house wiring; (c) Mains-propagated 
interference conducted into receiver ; and (d) Interference carried by overhead wires 






“=. 
(d) 
INTERFERENCE 
RADIATED FROM 
OVERHEAD WIRES 


APPLICATION TO 
DOMESTIC ELECTRICAL EQUIPMENT 


in two ways: Symmetrically, i.e. the currents flow along 
one conductor of the mains supply and return to the 
appliance by the other conductor. Asymmetrically, i.e. 
the currents flow in the same direction simultaneously along 
both conductors of the mains supply returning to the 
appliance via the distributed capacitance to earth of the 
conductors and the capacitance to earth of the appliance. 
The asymmetrical current is capable of causing more 
interference than the symmetrical current. This follows 
as the symmetrical current generally flows in circuits 
forming small loops which are loosely coupled to the 
receiving installation whilst the asymmetrical current flows 
in relatively large loops with consequent tighter coupling 
to the receiving aerial. The earthing of the metal frame 
of an appliance increases the asymmetrical current, thus 
increasing the interference caused by the appliance. 


Propagation of Interference 


The radio frequency energy generated as outlined above 
is propagated in one or a combination of the following 
ways: (a) By direct radiation from the appliance and any 
wiring immediately associated with it; (b) by conduction 
along the mains wiring connected to the appliance; and (c) 
by conduction along wires or other conductors not con- 
nected directly to the source but closely coupled thereto. 

Direct radiation is the direct transference of electro- 
magnetic energy from the source through space to the 
receiving installation. Radiation can occur partly from 
the equipment itself and partly from wiring immediately 
associated with it (Fig. 1a). The intensity of the noise 
field decreases very rapidly with increase of distance in the 
radio bands, and less rapidly in the TV bands. 

When the source of interference is 
connected to the power mains the radio 
frequency noise currents may be trans- 
mitted, with some attenuation, along the 

— - supply mains and enter premises where 

~““-== receivers are installed and be radiated from 

the house wiring to the aerial system 

$ (Fig. 1b). It is also possible for the noise 

currents to be conducted into a receiver 

by its own mains leads (Fig. 1c). The 

¢ radio frequency energy radiated from a 

source of interference may be picked up 

s by nearby overhead conductors and carried 

along them by conduction to the neigh- 

bourhood of a receiving aerial to which it 

may be re-radiated (Fig. 1d). Interference 

may also be conducted from one part of a 

building to another by steel girders, water 
pipes, etc. 

The radio frequency noise currents 
generated by the majority of electrical 
appliances are spread over a_ broad 
spectrum extending from the lowest radio 
frequencies to beyond the TV frequency 
bands, the magnitude of the interference 
falling off with increase in frequency. 
The interference produced by commutator 
motors working with a constant load 
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produces a continuous noise whilst in the case of thermo- 
statically controlled appliances it may take the form of a 
long-drawn-out rasping sound or short “plops.” Most 
radio receivers have automatic gain control which results 
in high gain when no signal is being received. When a 
receiver is tuned to a signal the gain is automatically 
decreased to an extent depending on the strength of the 
signal. Observations on interference should therefore only 
be made when the receiver is accurately tuned to the 
wanted signal. 

Interference can affect a television picture by modifying 
the brightness of the image on the screen, the form of 
brightness modulation depending on the nature of the 
interfering source. The interference can also disturb the 
operation of the time bases. Usually it is the line time 
base which is affected, causing lateral displacement of the 
lines. If interference is severe the frame time-base may be 
affected, causing vertical displacement of the picture. 

In about 20 per cent of the medium and long wave radio 
interference complaints investigated by the Post Office, the 
main reason for interference being heard is the inefficiency 
of the complainant’s aerial-earth system. With television 
reception it is a different matter as the TV aerials are usually 
of the correct dimensions and are so disposed as to obtain 
maximum signal pick up. 


Suppression at Source 


Poor maintenance may cause or aggravate interference 
by an appliance, especially if it has been in use for a long 
time. Interference arising from commutator motors may 
often be reduced by attention to the commutator or brush 
gear. Also, poor maintenance of associated wiring and 
fuses and unsatisfactory continuity and earthing of conduit 
may increase the interference. It is desirable, therefore, 
before considering the fitting of suppressors to examine the 
appliance and the wiring installation from the maintenance 
aspect and rectify any defects. 

The basic principles of suppression are shown in Fig. 2. 
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Fig. 2.—Basic principles of noise suppression at source 
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Fig. 3.—Mains plug suppressor 
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In the case of a commutator motor it is not necessary to 
provide an additional electromagnetic screen since the 
metal frame or carcase of the motor forms an adequate 
if incomplete screen which reflects most of the radio 
frequency energy back to the appliance and little is radiated 
into surrounding space. Where, however, leads pass 
through the screens to supply power to the appliance the 
radio frequency energy generated by the appliance may be 
conducted out of the enclosure by these leads. To prevent 
this, simple radio frequency filters are fitted either inside 
or close to the motor itself. 

Interference suppressors are in general composed of one 
or both of two fundamental components: capacitors which 
offer a low impedance shunt path to radio frequency 
currents, and inductors which provide a high impedance 
to the passage of radio frequency currents. The type of 
filter to use in a given case depends on the attenuation 
required, the range of frequencies to be protected, and the 
impedance characteristics of the noise source and the mains. 


Safety Precautions 


Components used for suppression should comply with 
the requirements of B.S. 613 “Components and Filter 
Units for Radio Interference Suppression” and the 
capacitance limitations set out therein should not be 
exceeded. These limitations apply to suppressors used on 
the standard 50 c/s distribution system having a maximum 
voltage of 250 V between live and neutral mains. Particular 
stress is laid on the maximum capacitance permissible and 
its method of connection to the appliance so as to avoid the 
possibility of shocks being received due to the capacitance 
current from the mains. 

The maximum capacitance it is permissible to connect 
from live and neutral mains to the exposed metalwork of 
a portable appliance (not double-insulated or all-insulated) 
and/or to its earth continuity conductor is 0-005 »F and 
between live main and neutral o-1 pF. 

The construction of double-insulated appliances is such 
that the user is unable to make contact with the inner metal 
frame. The maximum permissible capacitance to be 
connected from live and neutral mains to the inner frame 
is 0-05 uF and between live main and neutral 0-1 »F. On 
no account should capacitors be connected to the exposed 
metalwork of a double-insulated appliance. These appli- 
ances are always used without an earth continuity conductor 
in the associated flexible cord. All-insulated appliances 
have wholly insulated casings and no accessible metal parts, 
so the user is unable to make contact with any part that 
may become alive even under fault conditions. There is 
no limit to the values of capacitances applied between mains 
and the interior metal frame of an all-insulated appliance. 
The maximum capacitance limit between live main and 
neutral is o-r uF. These appliances need not have an 
earth continuity conductor. 

A two-pole and earthing pin mains plug containing a 
suppressor is shown in Fig. 3. It is most important that 
the earth connection and the phasing at the socket outlet-— 
and any adaptors used with them—should be carefully 
checked before a suppressor plug is put into service. For 
suppressor plugs the maximum permissible capacitance 
between the live and neutral pins is 0-1 »F, and 0-05 “F 
between the neutral and earthing pins. Wherever possible, 
capacitors should be connected on the appliance side of 
a switch so that they will be discharged through the 
appliance when it is switched off, and so reduce the risk 
of momentary shock, owing to capacitance charge, from 
contact with the plug of a disconnected appliance. 

When interference suppressors are fitted to portable 
electric tools it is more necessary than ever that exposed 
metalwork should be fitted with an earth continuity 
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[g) PO INDUCTOR RF No.ISA (2)PO INDUCTOR RF No.I5A (a)RO INDUCTOR RF No.I5A 
1 AMP 2 AME eit (b)PO FILTER SUPPRESSION No. 30A 
bet ee bt ‘SEALE IW NCES! 0-75 AMP 


(b)P.0 FILTER SUPPRESSION No.30B 





(b) P.O FILTER SUPPRESSION No. 3iA 
+25 AMP 2 AMP 





(b)P.0 FILTER SUPPRESSION No. 52A 
3 AMP 


Fig. 4.—(a) TV dust core inductors. Equivalent commercial types are obtainable from: G.B. Electrical Services, Ltd., Dubilier Condenser Co., 
the Plessey Co., Belling & Lee, Ltd., Radiospares, Ltd., etc. (b) Radio double wound caslam core inductors. Equivalent commercial types are 
obtainable from: G.B. Electrical Services, Ltd., the Plessey Co., and Radiospares, Ltd. 


conductor in accordance with the I.E.E. Regulations. It 
is perhaps hardly necessary to add that where inductors are 
used they should be of adequate current rating. 


Suppression of Domestic Appliances 


In describing suppression arrangements it is obviously 
impracticable to give details of suppression circuits for 
every make and model of the various types of domestic 
appliances in use. The general suppression arrangements 
about to be described will serve as a basis and in some cases 
will prove more than adequate. It is suggested, therefore, 
that the simplest arrangement should be tried first and also 
that the best position for the TV inductors should be found 
by trial. In some cases the TV inductors are more effective 
on the mains side of the field coils. Having found the 
best position for the TV inductors and if still further TV 
suppression is required, it will often be found that 
capacitors of about 470 pF are more effective than a second 
set of inductors. Examples of this method are shown in 
Fig. 9. Again, various positions for these capacitors should 
be tried for best results. Where a flex lead suppressor is 
used it should be fitted close to the appliance. The TV 
inductors primarily designed for Band I are usually also 
effective for Band II v.h.f. sound and Band III TV. The 
numbers of complaints received of interference on Bands 
II and III are very few. 

In Fig. 4 are shown specimens of inductors for TV and 
radio interference suppression which are stock items used 
by the Post Office. Post Office titles are given for these 
inductors; they can be quoted when ordering equivalent 
commercial types from the manufacturers. In addition to 
suppressing interference caused by motors, etc., the double- 
wound inductors are also effective in suppressing mains- 
borne line time base interference caused by television 
receivers. The inductors are inserted in the mains supply 
leads inside the television receiver. Fig. 5 shows various 
capacitor filters, while flex lead suppressors are shown 
in Fig. 6. 

A combined analysis of TV and radio interference 
complaints received by the Post Office for the year ended 
January, 1956, shows that in some 90,000 identified sources 
no less than 53 per cent of them were appliances having 
commutator motors. Of the appliances grouped under 
this heading five types of domestic appliances stand out as 
the most prevalent sources of interference; they are listed 
in Table I. Included in the “ miscellaneous ” motors are 
all other motor-operated portable appliances, generators, 
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Fig. 5.—TV and radio capacitors. The 470 pF capacitors are used 
for TV interference and the other capacitors of higher values for 
radio interference 
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Fig. 6.—TV and radio flex lead suppressors 
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Fig. 7.—Typical radio and TV suppression for sewing machines. 
The 470 pF capacitors, shown dotted, may only be necessary if 
additional TV suppression is required. The inductors LI L2 = P.O. 
Filter Suppression No. 30B (1-25 amp) are not required with 
unearthed machines and only in some cases with earthed types. 
The TV inductors in the foot control circuit may not be necessary 
in some machines. This also applies to the 0-1 uF capacitor for radio 
interference suppression 
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Fig. 8.—Suppression for vacuum cleaners. The inductors LI L2 

= P.O. Filter Suppression No. 30B (1-25 amp) shown dotted may be 

needed for extra radio interference suppression with some earthed 
machines 


rotary convertors, etc. As will be seen sewing machines 
head the list of domestic appliances causing the most inter- 
ference. In Fig. 7 is shown the suppression arrangement 
for a typical sewing machine which has a foot control unit 
and is used with an earth connection. If the interference 
on radio is not severe or if the appliance is used without 
an earth connection the inductors L1 L2 will not be 
required. A mains suppressor plug may be used in addition 
to L1 L2 if radio interference is very severe. In the case 
of vacuum cleaners a circuit like that shown in Fig. 8 is 
employed. 

Most hair dryers are of the all-insulated type and are 
therefore used without an earth continuity conductor and 
largely because of this they cause little interference on the 
long and medium wavebands. Fig. 9 shows the general 
suppression arrangement. The suppression components 
can usually be accommodated inside the handle and casing 
of the hair dryer. 

A typical suppression arrangement for electric drills is 
shown in Fig. 10. An alternative arrangement when it is 
not possible for lack of space to house the radio inductors 
inside the drill casing is to incorporate them in a flex lead 
suppressor. A simple arrangement of suppression for 
electric drills is to use a mains suppressor plug, plus TV 
inductors accommodated inside the drill casing. This 
arrangement is shown in Fig. 11. The suppression circuits 
dealt with for an electric drill will also serve as a guide 
for other electric tools such as sanders, polishers, rotary 
saws, hedge trimmers, etc. 








TABLE | 
Percentage of complaints 
Appliance involving commutator 
motors 
Sewing machines ‘ive i 23 
Vacuum cleaners a as 21 
Hairdryers... os nae 17 
Drills ... da Re ey 9 
Refrigerators ... an aos 6 
Miscellaneous motors, etc. ... 24 














The suppression arrangement recommended for electric 
drills may also be used for refrigerators of the commutator 
motor type. For the purpose of interference suppression 
a refrigerator is classified as a portable appliance if it is 
connected to the mains via a flexible cable and a two-pole 
and earthing pin plug. ‘Most of the domestic refrigerators 
now on the market are fitted with a.c. motors which, under 
normal conditions, do not cause interference. The thermo- 
stat must still be considered, however. 

Fig. 12 shows suppression circuits for thermostats, 
switches and similar contact devices. It is important that 
suppression components should be fitted as close as possible 
to the contacts. The more general adoption of snap action 
switches in thermostatically controlled domestic appliances 
such as electric irons, bed warmers, etc., is reducing com- 
plaints due to these sources. 


Regulations 


Under the Wireless Telegraphy Act, 1949, the following 
regulations have been made to control interference which 
affects wireless telegraphy. The specified limits agree 
with B.S. 800 “ Limits of Radio Interference.” Ignition 
regulations specify the maximum permitted interference 
field radiated from the ignition systems of vehicles and 
engines manufactured after 1st July, 1953. Manufacturers 
and assemblers of such vehicles and engines must ensure 
that their products comply with the regulations and users 
must retain the suppressors in situ. The requirement is 
that the interference field at any frequency between 40 and 
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Fig. 9.—Suppression for hair dryers. This arrangement should cope 

with the severest TV interference. If interference is not severe the 

470 pF capacitors shown dotted may be omitted and possibly also 

one set of TV inductors. Alternatively the capacitors shown dotted 
may be tried and the TV inductors LI L2 omitted 
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Fig. 10.—Suppression for electric drill. LI and L2 = P.O. Filter 
Suppression No. 30B (1-25 amp) S 
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Fig. |1.—Alternative suppression for electric drill. Suppression on 
TV and radio can often be obtained by fitting TV inductors inside the 
appliance in conjunction with a mains suppressor plug. Alternative 
positions for the inductors are marked X. For additional suppres- 
sion at TV frequencies the capacitors shown dotted may be used 


70 Mc/s measured in any direction from the apparatus 
when it is used shall not exceed 50 »V/metre at any distance 
of not less than 33ft. 

The regulations relating to refrigerators specify the 
maximum permitted interference noise voltages generated 
by refrigerators manufactured after 1st September, 1955. 
This includes any switch or control gear directly associated 
with the refrigerator. As with motor vehicles, manufac- 
turers and assemblers must ensure that their machines 
comply with the regulations. The requirements are that 
the interference noise voltages measured from each supply 
line terminal to earth shall not exceed 750 »V at frequencies 
between 40 and 70 Mc/s and 1,500 »V between 200 
and 1,605 kc/s. 

The electric motor regulations specify the maximum 
permitted interference noise voltages and interference field 
generated by electric motors, and include directly associated 
switch or control gear. Unlike the previous regulations 
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Fig. 12.—Suppression for thermostats and contact devices; (a) and 
(b) are usually effective for radio and (c) is suitable for TV only. 
Capacitor shown dotted if extra suppression is required 


they affect only the users of machines and are effective from 
Ist September, 1955. The term electric motor includes 
generators and convertors. The requirements are that : — 
(a) the interference noise voltages measured from each 
supply line terminal to earth shall not exceed 750 pV at 
frequencies between 40 and 70 Mc/s and 1,500 »V between 
200 and 1,605 kc/s, and (b) the interference field measured 
in any direction from an electric motor shall not exceed 
50 »V/metre at any frequency between 40 and 70 Mc/s 
and 100 »V/metre at any frequency between 200 and 
1,605 kc/s at any distance of not less than 33ft. The 
Postmaster General has powers to require the suppression 
or prevent the use of machines in these cases when the 
interference exceeds the prescribed limits and the com- 
plainant has a satisfactory receiving installation. 

The author is indebted to the Engineer-in-Chief, Post 
Office Engineering Department, for permission to publish 
the information contained in this article. 





Efficiency, Economics and Expediency 


Taree aspects needing consideration in the design and 
planning of an engineering scheme formed the subject of 
the chairman’s address which Mr. P. J. Ryle (Merz and 
McLellan) delivered to the Institution of Electrical Engi- 
neers’ Supply Section on 24th October. These aspects 
were classified broadly as: degree of efficiency with which 
apparatus performed its function; economics, or theapplica- 
tion of principles leading to minimum capital and running 
costs; expediency, which covered a large variety of matters 
(including ability to compromise and common sense) which 
was apparently more or less extraneous to the main project 
but which had an important bearing on choice and design. 

A large transformer, for example, had an efficiency of 
about 99 per cent, which could hardly be bettered except 
by making available insulating and core materials that would 
withstand much higher overall temperatures than at present. 
Substitution of silver for copper conductors would improve 
efficiency by only 0-1 per cent but the increase in capital 
cost would make the slight improvement uneconomic. 
From the expediency aspect, height, width or weight might 
have to be restricted on account of the limits of railway 
loading gauges or handling facilities in different countries. 
In densely populated areas noise might be more important 
than efficiency or cost. For small transformers dimensional 
restrictions, as in mines, might call for designs that were 
slightly less favourable than efficiency and economics might 
indicate as the best. 

Standardisation could in some ways be regarded as a 
pure form of expediency. The actual apparatus or system 


standardised was rarely so important as the fact that some- 
thing was standardised, provided the whole world accepted 
the same values. Units of measurement were practically all 
arbitrary (apart from the standard day and the standard 
year) and rounded-off figures were generally adopted as 
expedient. Whether the Commonwealth and Continental 
frequency of 50 c/s or the American 60 c/s was the better 
was open to question, but the difference was regrettable. 
The higher frequency in general meant cheaper rotating 
machinery and transformers, whereas the lower frequency 
favoured transmission because of smaller reactances, easier 
voltage regulation and greater system stability. 

Efficiencies of steam power stations, partly on account of 
temperature limitations of materials availab!e to-day, were 
unlikely to exceed 45 per cent and the development of so- 
far unknown materials would probably be uneconomic. 
The efficiency of large hydro-electric generators reached 
about 90 per cent and could hardly be increased, while 
a fractional reduction of hydraulic losses would probably 
entail too high a capital expenditure to be economic. 
Taking expediency into account, however, every kWh 
generated by water power in Great Britain, whether 
economically or not, saved wasting coal assets, while short- 
time availability of hydro plant might defer the need for 
installing further steam sets elsewhere to deal with peak 
loads, in either case subject to possible objections by other 
parties on amenity or other grounds. 

With d.c. transmission electrical efficiency was highest 
at no load, but with a.c. even at no load there were charging- 








814 


current losses so that theoretically for maximum efficiency 
the line should be of zero length. Kelvin’s Law did not 
directly apply since expediency required the adoption of 
standard voltages and conductor sizes suitable for present 
and future conditions. 

Overhead lines differed from electrical apparatus 
generally in being more exposed to effects beyond man’s 
control, and the cost of striving to secure the highest 
efficiency, in the sense of preventing any faults, would be 
excessive. Most design levels were, therefore, expedient 
compromises that gave an average service that was 
traditionally accepted as fair enough. The true criterion of 
optimum design was that the total annual charges on the 
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line, of the losses incurred and of outages should be the 
minimum, but the cost of an outage was largely incalculabie. 

The routing of transmission lines often involved a tri- 
angular battle between overall efficiency, economics and 
expediency. Frequent incidence of lightning, for instance, 
might make two separate lines desirable instead of a less 
expensive double-circuit construction or, on the other hand, 
wayleave difficulties might restrict the number of supports 
and routes available. Ease of access to a line in difficult 
country might make erection near a main road of more 
importance than efficiency. Numerous examples of con- 
flicting requirements in practice of the three criteria were 
cited in the address. 





THE DAIRY SHOW 


TO keep the equipment in all dairying processes absolutely 
clean an ample supply of hot water and steam is essential, 
and a range of electrical appliances specially designed for 
this purpose was displayed on the stand of the British Elec- 
trical Development Association at the seventieth annual 
Dairy Show, organised by the British Dairy Farmers’ 
Association and held at Olympia last week. Among typical 
examples of the various types of water heating and steam 
raising equipment displayed were a 25 gal 1 kW farm type 
water heater, a 27 cu ft 1 kW heat storage steam generator, 
a 6 kW steam generator and a 16 cu ft 1 kW heat storage 
steriliser for bucket milking plant users, all products of J. W. 
Woolley & Co. G.E.C. equipment included a 6 kW water 
storage steam raiser for sterilising recorder releaser plant, 
a self-contained 6 kW sterilising chest and a 6 kW steam 
raiser for use with churns, milk coolers and milking clusters. 
Santon and Heatrae water heaters were also included in 
this display. 

Silver and bronze medals are awarded annually for equip- 
ment showing distinct and practical improvement especially 
in the saving of labour. One appliance to win a bronze 
medal, entered by Gordon Felber (Sales), Ltd., was the 
electrically 
operated “ Micro- 
sol” insecticide 
mist generator for 
disinfection and 
disinfestation of 
poultry houses, 
dairies, piggeries, 
food stores, etc. 
The _ appliance, 
which is portable, 
is not unlike a 
hand vacuum 
cleaner in appear- 
ance Model 
M.202 has a 
capacity of about 
3 gal of insecticide and M.1or 2 pints. The machine 
generates its own mist which is claimed to penetrate into 
places not normally accessible to sprays. The same company 
exhibited the “ Mayrath” portable grain conveyor which 
consists of a steel tube with a centre spiral driven by an 
electric motor. The tube and the screw are manufactured 
in one piece and three sizes are available, rr and 16ft (3 h.p.) 
and 21ft (1 h.p.). The average output is about ten bushels 
per minute. 

Equipment that may well open up new opportunities in 
milk sterilisation was shown by the Perfection Steriliser Co. 
The steriliser consists basically of two units, a sterilising 
tunnel and a cooler forming one complete sterilising outfit 
which can be used either alone, with suitable conveyors, or 
in a battery of similar units arranged in almost any layout 
according to space considerations. The tunnel has a roller 
conveyor throughout its length and is sealed at each end 





** Microsol ”” model M.202 
insecticide mist generator 


by balanced safety type doors. The sterilising unit is 
equipped with safety valves, air vents, pressure gauge, 
thermometer and condenser trap, and the whole is electrically 
operated. Bottles are loaded into trays at the tunnel entrance 
(200 one-pint bottles in ten trays) and the trays are pushed 
in and the doors closed. The makers claim that, with milk 
at 175 deg F, the unit will give steam pressure up to 
15 lb/sq in and a temperature of up to 245 deg F in 
II minutes; allowing three minutes for filling the total time 
taken is 14 minutes. 

On the refrigeration side several manufacturers exhibited 
milk cooling plants, cold rooms, etc., and Prestcold carried 
out demonstrations of home freezing. Items shown by 
Wolseley Engineering, Ltd., included a full range of electric 
fencers and accessories, both mains and battery operated 
models, and among the company’s horse and cattle clipping 
machines was the “ Pedigree” clipper with the motor in 
the hand piece. 

A new machine which enables eggs to be dry cleaned, 
the “ Rotoclean,” was shown by Martin Watson, Thornhill, 
Ltd. It consists of an electric motor, shaft, mop and box, 
all mounted on a polished wood base with rubber feet. 
Models are also obtainable fitted with a dust extractor and 
filter bag. When in use the mop is coated with “ Cleanegg ” 
compound and driven by a f.h.p. motor. The dust extractor 
is driven off the same shaft as the mop and extracts dust 
into a small bag at the rear. 

A wide range of electrically operated poultry processing 
equipment, including feather plucking machines, quill 
pullers for chickens and turkeys, etc., was shown by 
Stephens’ Cabinet Incubator Co. The company also had 
on display their new too chick size electrically heated 
brooder. 

One of the most suitable methods of transport for local 
dairy delivery work is the electric vehicle and several manu- 
facturers had models on view. Austin Crompton Parkinson 
Electric Vehicles, Ltd., included in their display a 30 cwt 
dairy vehicle and a utility “tonner ” designed for compact 
rounds. A new vehicle, the “ Suburbanite,” was shown by 
Smith’s Delivery Vehicles, Ltd., special features of which 
include stand-sit drive, walk-through cab, sliding cab doors 
and direct access to load. It is fitted with rubber mudguards 
to save damage and maintenance, and the loading deck is 
of aluminium. 

The Westinghouse “ Westalite” double voltage battery 
chargers meet the requirements of all sizes and types of 
traction batteries for battery driven vehicles. Standardisation 
has enabled the company to produce these chargers in three 
frame sizes only and one of each was displayed on their 
stand. The Tudor Accumulator Co. showed sample cells 
from their range of batteries for use in delivery vehicles, 
fork-lift and platform trucks, in addition to examples from 
their range of stationary cells used by farms and estates for 
lighting and power. There was also a selection of 
“ Kathanode ” batteries for all traction duties to be seen on 
the stand of the D.P. Battery Co., Ltd. 
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W: have just received a copy of the recently published 
report, “ Electrical Accidents and their Causes, 1954,” by 
H.M. Senior Electrical Inspector of Factories (H.M. 
Stationery Office, price 3s 6d). Most of the substance of 
the report is in tabular form. The first table lists the total 
reportable electrical accidents for many years. In 1946 
the total accidents dropped to the 700-800 class after a 
peak during the war years and it has since remained in this 
class, the numbers varying up and down a little year by 
year, but the lowest figure of all was in the year under 
review when the total accidents numbered 707 as compared 
with 769 in 1946. Of these 707 accidents, 33 were fatal, 
the same number as in 1946. 

In addition to the 33 fatal accidents reportable under 
the Factories Act in 1954, a further 89 electrical accidents 
in places outside the scope of the Acts came officially to 
the notice of the Department, the total known fatalities due 
to electricity being 122. The numbers of fatal accidents 
during the last 20 years are set out in a second table. This 
table shows that in 1954 there were 37 accidents in 
industrial premises outside the scope of the Acts and 52 in 
domestic and similar premises. 

The fatal accidents are further analysed according to the 
supply system in a third table. They all occurred on a.c. 
systems and 19 of the 33 occurred on low voltage systems 
up to 250. In addition to these, two occurred on voltages 
from 250 to 650; seven on voltages from 650 to 5,000; 
two on voltages from 5,000 to 10,000; and three on voltages 
over 10,000. 

In another table there is a further analysis according to 
the class of occupation involved. For instance, there were 
24 fatal accidents to unskilled men and nine to skilled men; 
of the latter three are classified under “ supervisory staff,” 
five under “ electricians, jointers, etc.,” and one under 
“ fitters, erectors, etc.” The analysis of these 33 fatal 
accidents makes it quite clear that the greater number of 
fatalities occurred in the unskilled class, but from another 
analysis it would appear that accidents generally are more 
or less equally divided between skilled and unskilled 
workers. 


Types of Apparatus Concerned 


There is a further analysis by employment, but this 
refers to the total number of accidents rather than the fatal 
ones so we will proceed to that part of Table VI which 
refers to the fatal accidents in terms of apparatus. Here 
the 33 fatalities are attributed as follows: portable electric 
machines, five; portable electric lamps, six; cables and 
flexible leads for portable equipments, one; electric hand 
welding, three. All the foregoing are in the portable 
apparatus classification and the following are shown under 
fixed apparatus: —Transformers, one; switchgear above 
600 V, seven; switchgear below 600 V, one; crane trolleys 
and collectors, one; fixed lamps, two; and cables for fixed 
apparatus, one. Five others, to complete the total of 33, 
come under the heading of overhead transmission and 
distribution lines. 

Several tables follow which are of a semi-commentary 
type and these include Table VII, switchgear failures 
reported as causing personal injuries; Table VIII, switch- 
gear failures reported as causing dangerous occurrences 
without causing personal injuries; Table IX, various failures 
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reported as dangerous occurrences, etc., without causing 
personal injuries; and finally, an unnumbered table, typical 
explosions and fires caused by electrical apparatus. Then 
there are purely descriptive sections which take up the bulk 
of the report. 


Electricity Supply Faults 


Under the heading of “Electricity Supply ” it is said 
that reported failures of electrical equipment in power 
stations include breakdown and explosion of air-, oil- and 
compound-insulated busbars in 6-6 and 11 kV switchgear 
of rather early date, and two instances of failure of three- 
phase oil switches modified to operate on single-phase (six- 
break) systems. There were two internal disruptions of 
large power transformers when subjected to the effect of 
external faults and both occurrences are believed to be 
traceable to heavy sustained overloading of the transformers 
during the war years. 

Constant attention has been directed, as in previous 
years, to the requirements of the Regulations in respect of 
the making and breaking capacity of switchgear. Through- 
out the country, surveys have been made of network short- 
circuit conditions and the corresponding breaking capacity 
of the switchgear has been checked with the makers. In 
all cases where it was found that the capacity of the gear 
was inadequate, arrangements have been made for the gear 
to be replaced, and as a temporary measure pending the 
replacement, steps have been taken to reduce the short- 
circuit MVA to a figure within the capacity of the gear. 
One electrical inspector, reporting on the position in the 
north, said that it was found, following a survey, that 41 per 
cent of h.v. switches had inadequate breaking capacity, and 
that to deal with this situation would involve the expendi- 
ture of approximately £13 million. Such expenditure has 
naturally to be spread over a considerable period. In one 
large city alone, the cost will be of the order of £1 million. 

Mental aberration continues to account for many serious 
accidents, even to fully competent engineers. In this type 
of accident there is usually no question of lack of knowledge 
or capability for the work in hand and the accident results 
from what appears to be temporary lapse of technical 
accuracy. As a typical example, a supply engineer of 
many years’ experience, having a thorough knowledge of 
the local systems, was in charge of re-energising a section 
of a 6-6 kV ring, after jointing and pressure-testing thecable. 
A substation at one end of the section was equipped with 
a 6-6 kV ring-main unit which possessed the usual facilities 
for the insertion of testing plugs to make contact with the 
conductors at the cable terminations. These plugs could 
not be inserted until the isolator was in the earthed position. 
After their insertion the isolators could be turned to the 
“ off ” position but not to the “ on ” position. 

Having completed the pressure test, the engineer, with- 
out any sort of check, proceeded to make the feeder live 
from the adjacent substation, with the test plugs still in 
position. He returned to the ring-main unit and, not being 
able to close the isolator, looked round, saw the plugs and 
instinctively reached up to remove them. A severe flash- 
over followed and the engineer received extensive burns 
to his face and arms. When asked if he could say at what 


moment he realised that he had energised the equipment 
with the test plugs in position and that he was about to 
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grasp these live plugs, he replied “ Simultaneously with 
the flashover.” 

A man erecting steel scaffolding for the construction of 
the roof of a new building was standing on the scaffolding 
about 17ft above the ground. As he pushed a steel pole 
vertically upwards to get it into position, the top just 
touched one conductor of an 11 kV line. The man received 
a violent shock which flung him to the ground. He 
sustained various injuries including a scalp wound and 
burns to both hands. The height of the line above the 
final completed level of the roof was only 8ft 6in. On 
investigation it was found that the 11 kV line had been 
diverted to this position from a former even more dangerous 
one where it was at a level which would actually interfere 
with the completed building. 

Two men were working in a large substation carrying 
out modifications to the small wiring on an 11 kV switch- 
board. A permit-to-work had been issued, and all the 
necessary safety precautions appeared to have been taken. 
The men were threading conductors through a flexible 
tube, but unfortunately it had not been noted that there 
was a side entry into this tube from the current-transformer 
chamber of one of the switches. This had probably been 
overlooked because a union was bolted on to the side of 
the c.t. chamber in such a manner that the side entry into 
the chamber was not apparent. In the course of their work 
a wire turned aside at this point and entered the c.t. chamber 
and touched an 11 kV terminal. A violent explosion 
occurred and both men were burned, one fatally. 
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Guard of plastic sheet covering radio-frequency electrodes 


An example of protection from high-voltage electrical 
apparatus by means of insulating guards is depicted in the 
accompanying illustration. It shows a guard for a radio- 
frequency heater. Originally, the firm had made up an 
interlocked guard partly of plastic sheet and partly of metal, 
but this, whilst preventing the operator from touching the 
electrodes, caused radiation, and a risk of the operator 
receiving burns from the metal parts of the guard itself. 
Accordingly the guard was re-designed without metal parts. 





Education and the I.E.E. 


F OR the title of his inaugural address as chairman of 
the South Midlands Centre of the Institution of Electrical 
Engineers Mr. C. J. O. Garrard, M.Sc., chose “ Engineer- 
ing Education and the Institution.” He said that the 
steadily increasing bulk and intensity of the work of the 
Institution was a sign of vitality, energy, public spirit and 
enthusiasm. The need for a concentration of effort on 
the essentials was, he thought, a general one. We heard 
a great deal about education for leisure and while he thought 
to some extent this was necessary, there was a danger that 
such propaganda might deflect from what he thought to 
be the truth, mainly that we in this country were much less 
in danger from excessive leisure than from being obliged 
to work excessively hard. 

Dealing with the ways in which the Institution played 
a part in engineering education, Mr. Garrard said that the 
influence of the examination regulations was extremely 
great, not so much because many candidates took the 
Institution examination, but rather because the regulations 
set a standard for educational qualifications that ranked as 
exemption from the Institution examination itself. Since 
the regulations were first provided, electrical engineering 
had widened enormously in scope and had grown more 
intricate. Abstruse ideas in physics and advanced processes 
of mathematics were the tools of many further advances. 
It was no doubt correct that the aspiring engineer should 
have some notions of these matters, but it was necessary to 
be sure that we did not substitute a smattering of a multi- 
plicity of advanced subjects for the one ability that was 
really essential—the ability to continue to learn. 

In referring later to the activities of the students’ and 
graduates’ sections, Mr. Garrard said it was desirable that 
the student activities should be closely related to and 
organised in close collaboration with the work of the 
universities and colleges of technology and with the schemes 
of apprenticeship organised by industry. It was most 


desirable for every apprentice to have a close personal 
relationship with a senior member of the staff who would 
stand towards him somewhat in the relation of a master to 
his pupil and it might be the intention of the Council to 
contribute to this end by inducing senior men in industry 
to take a more personal interest in apprentices. One way 
in which this could be done was for senior men to take 
graduate or student apprentices as personal assistants either 
for general work or to carry out particular assignments, 
as to investigate and work out some technical problem or 
to look into some question of organisation, workshop 
practice or the like. Activities such as these brought the 
apprentice into immediate contact with the real-life 
problems of industry. They made it necessary for him to 
obtain the co-operation of people at all levels and they gave 
him a job to do and some responsibility. 

Mr. Garrard said that the third phase of the educationa! 
work of the Institution was that arising out of the reading 
of papers and their discussion. Here the expansion of 
electrical science was setting problems that were difficult 
to solve. The fourth and last phase was the Institution’s 
influence upon educational policy through the advice it 
offered and the suggestions it made either by action of the 
Council or its committees or through the work of its 
members individually. 

Towards the end of his address the chairman said there 
were grounds for thinking that the scarcity of technical 
staff was being aggravated to some extent by wrong and 
wasteful use of the people who were available. There was 
a great need for the application of work study techniques 
to brain work and enormous time and trouble had been 
expended in applying time and motion study, methods 
development and similar techniques to manual work of 
relatively unskilled workpeople. Some of this effort could 
well be diverted to studying the work of draughtsmen, 
designers and other technical workers. 
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CONVENTION ON FERRITES 


Properties and 
Applications 


Ar a meeting on the evening of Monday, 29th October, 
the chemical and physical properties and preparation of 
ferrites were dealt with in five papers. One of these 
(Tombs and Watkins) formed part of a general investiga- 
tion aimed at elucidating the mechanisms giving rise to 
magnetic and dielectric losses in ferrites. In particular, 
the preparation and properties of a series of nickel-zinc 
ferrites, in which the iron content was less than the 
stoichiometric value were described. The primary object 
in preparing these iron-deficient materials was to find to 
what extent their resistivity at microwave frequencies could 
be increased. The work had emphasised the need for 
more effective measurement techniques. 

The magnetic behaviour of ferrites in which a magnetic 
ion was replaced by a non-magnetic ion was of interest in 
microwave applications. The crystalline behaviour of a 
number of metallic oxide systems was therefore described 
in another paper (Maxwell and Pickart) and their relation- 
ship to ferrite applications was summarised. 

Since ferrites were first used for microwave applications 
commercially available materials had been successfully 
employed at wavelengths of 3 cm and less. At longer 
wavelengths the properties of these materials were not the 
best obtainable and P. E. Ljung therefore described 
investigations that had been made into the influence on 
the microwave properties of varying ferrite composition. 
It had been possible to find optimum composition with 
respect to “ insertion ” loss in applications and the results 
that had been obtained with three component systems of 
3, 6 and 10 cm were presented gravhically. The data 
collected for 3 and 10 cm wavelengths were comparable, 
but the attenuation properties of the 6 cm material were 
less favourable. 

For telecommunication and other applications involving 
frequencies not exceeding a few Mc/s manganese-zinc 
mixed ferrites were among the most interesting of ceramic 
ferromagnetic materials. Some of the electrical and 
physical properties of these materials and the mechanism 
by which they occurred was therefore outlined (C. 
Guillaud). The initial permeability depended on stoichi- 
ometry, granular structure and composition, while the 
temperature coefficient could be controlled by the addition 
of small amounts of trivalent metallic impurities. Materials 
with excellent characteristics for industrial use could be 
produced by applying the theoretical knowledge available. 


Magnetic Spectra 


Five papers on various aspects of magnetic spectra were 
presented at the meeting on the morning of Tuesday, 30th 
October. In one of these (Birks) the types of magnetic 
spectra were reviewed and it was pointed out that above 
200 Mc/s the magnetic dispersion was attributable to 
incomplete penetration of the surface domains brought 
about by the skin effect. The application of a static 
magnetic field normal to the high-frequency field caused 
electron-spin resonance absorption. This induced the reson- 









THE OPENING session of the International Con- 
vention on Ferrites, held at the Institution of Electrical 
Engineers in London this week, took place on Monday 
afternoon under the chairmanship of Sir Gordon Radley, 
President of the Institution. In his opening address 
Sir Gordon said that the story of ferrites, which started 
in 1859 with their discovery as chemical substances, had 
one dramatic episode—the intensive research carried out 
in Holland during the war under most unfavourable 
conditions. He then referred to the applications of 
ferrites in communications and equated them as Europe’s 
contribution to forward-looking development in electronic 
engineering with the transistor as America’s contribution. 
In an introductory lecture, Dr. Willis Jackson discussed 
the inter-relationship between the chemical composition, 
physical structure and magnetic properties of different 
ferrites, and explained particularly the dependence of the 
saturation magnetisation, the initial permeability and 
the frequency variation of permeability with composition 
for both single and mixed ferrites. He then referred to 
ferrites with nearly rectangular hysteresis loops, which 
could be used as storage elements in computers, and 
concluded by emphasising the need for electrical engineers 
to learn more about what chemists, physicists and 
metallurgists were doing in the field of materials with a 
view to stimulating progress towards the ‘‘ tailor-making ”’ 
of new materials to previously specified characteristics. 











ance, which had been observed in paramagnetic materials, 
in ferromagnetic metals and in ferrites, was broadened by 
relaxation effects. Similar induced nuclear magnetic 
resonance was found at lower frequencies. The magnetic 
spectra of the ferrites exhibited similar natural resonances 
in the absence of an applied static field. The paper was 
accompanied by a bibliography of 53 items. 

The results of new experiments on the magnetic spectra 
of sintered ferrites at 26 deg C and — 196 deg C (Rado, 
Folen and Emerson) showed that the radio frequency 
dispersion region and the static initial permeability were 
primarily due to domain-wall displacements and that the 
microwave dispersion region was primarily due to the 
domain rotations which occurred in an effective field caused 
by magneto-crystalline anisotropy, as well as by static and 
dynamic magnetic interactions. Data reported in another 
paper (Standley and Peters) demonstrated the importance 
of the ¢aféful preparation of ferrite materials for both 
experimental investigation and practical applications. The 
shift of the resonance peak in polycrystalline materials was 
a factor which must receive attention in the interpretation 
of experimental data; and this investigation would be 
extended to a wider temperature range and also to the 3 cm 
wavelength region. The complex susceptibility of high- 
resistivity ferrites was discussed in the final paper (Prache 
and Chiron) presented at this session in which the results 
of experiments at different frequencies were set out. 


Molecular Interaction 


The subject of molecular interaction was discussed at the 
afternoon session on 30th October, when two papers were 
presented. One of these (Nathans, Pickart, Harrison and 
Kriessman) detailed the advantages which were obtainable 
by using neutron diffraction to determine the cation distri- 
butions and oxygen parameters in various ferrites. Several 
types of mixed manganese-magnesium ferrite were 
examined and the results indicated that the distribution 
of the manganese cations was appreciably unaltered. The 
average bond length and the unit cell size decreased with 
increasing concentration of manganese and the substitution 
of manganese for magnesium resulted in greater covalent 
bonding. A survey by W. P. Osmond showed how the 
observed magnetic properties of simple ferrites and the 
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variation of their properties with their magnesium and 
manganese contents could be explained by the theory of 
semicovalent exchange interactions. 


D.C. and L.F. Properties of Ferrites 


On the morning of Wednesday, 31st October, two 
simultaneous sessions took place, one dealing with the d.c. 
and 1.f. properties of ferrites and the other with radio and 
television applications. One of the papers in the first 
session (Bates and Christoffel) described a method of 
measuring the small thermal changes which accompanied 
alterations in magnetisation and outlined a procedure for 
discussing experimental data based on current theories of 
ferromagnetic processes. New measurements on a series 
of ferrites, which included nickel-zinc, manganese-zinc, 
magnesium-zinc and lithium-chromium specimens were 
also described and evidence was presented to show that the 
manganese-zinc ferrite exhibited a peak in the thermal 
changes in low fields, whereas with all the other specimens 
at low temperatures a “ dip ” was observed. The magneto- 
thermal behaviour of lithium-chromium ferrite was in 
accord with its unusual magnetic properties. 

In the second paper (Bickford, Brownlow and Penoyer) 
it was pointed out that the substitution of small amounts 
of cobalt for iron in simple crystals of magnetite was found 
to add to the first order anisotropy constant, which was 
measured by the torque method, and to diminish the second 
order anisotropy constant. At low cobalt concentrations the 
magnitude of these contributions was a linear function of 
the amount of cobalt added. These effects might be 
enhanced by the pressure of divalent iron in the magnetite. 


Magnetic Ferrites and Television 


At the second session it was argued by R. H. C. 
Morgan that the most important application of ferrite 
cores in television receivers was in the line-scanning 
circuits. In fact the use of low-loss cores, consisting of 
finely divided iron or ferrite, had made possible the circuit 
techniques necessary for the operation of the modern wide 
angle picture tube. As the scanning angle increased the 
advantages of ferrite cores became more marked. Core 
materials had influenced the development of line-scanning 
circuits and the design of line output transformers and 
deflector coils. The requirements that these materials 
should fulfil to meet future developments were discussed. 

The application of ferrites to radio and television 
receivers was also the subject of another paper (Jones 
and Campbell) which was presented at this session. Some 
results were given of the use of ferrite cores in fixed tuned 
coils for medium and long wave radio receivers and in 
conventional 450 Mc/s intermediate frequency trans- 
formers. Designs for higher frequencies were also dis- 
cussed, as was the possibility of extending permeability 
tuning to shorter wavebands. The authors further explained 
the principle of tuning by incremental permeability. 

Current designs of medium and long wave aerials 
were examined with a view to possible improve- 
ments by using new materials. These included the 
employment of ferrites in reduced sized aerials for 
higher frequencies. The utilisation of grain-oriented 
ferrites for loudspeaker magnets was suggested, and 
among the manifold applications of ferrites in television 
receivers were deflection coils, fly-back transformers, width 
and linearity controls, focusing units, ion traps, centring 
and shape correcting magnets and tuners. Notes were 
given on the design of these devices when ferrites were 
incorporated in them. Ferrites had also been used to 
advantage in anti-parasitic leads, interference suppressors 
and relays. 

New materials were dealt with in two papers presented 
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at the meeting on the afternoon of Wednesday, 31st 
October. One of these (Jonker, Wijn and Braun) dealt 
with a new class of oxidic ferromagnetic material with 
hexagonal crystal structures, which were related to the 
magnetoplumbite structure. They had rather complicated 
chemical compositions on which the crystal anisotropy was 
in many cases dependent. The spontaneous magnetisation 
in each crystal was oriented either parallel or perpendicular 
to the hexagonal axis. Polycrystalline sintered samples of 
such compounds showed an initial permeability of about 10, 
which remained constant up to about 1,000 Mc/s. These 
new materials therefore extended the frequency range 
where ferromagnetic oxides could be used advantageously 
as core materials to values much higher than had so far 
been practicable with ferrites having a cubic crystal 
structure. 

The influence of chemistry on B/H loop shape, coercivity 
and flux-reversal time in ferrites was dealt with in a paper 
(J. G. Goodenough) presented at a session on square-loop 
materials on Wednesday evening, 31st October. In this 
a chemical model, which might serve as a guide for 
the engineer who wished to design a new ferrite for a 
specific job was suggested. Although this model was 
qualitative it could be easily visualised and had been 
successful in correlating observations of cation distribution, 
lattice distortion from close-packed symmetry and magnetic- 
exchange interactions in several magnetic oxides. 


Pulse-Response Properties 


An analysis of the voltage pulses obtained across the 
secondary winding of a ferrite core when its magnetisation 
was revised (H. P. J. Wijn and H. van der Heide) showed 
that two stages should be distinguished: a fast response 
stage related to a magnetisation by rotation and a slower 
response stage due to displacement of the domain walls. 
The viscous movement of the domain walls determined 
the switching time of the core. The switching times 
of rectangular-loop ferrites with widely varying chemical 
compositions were of the order of one oersted. Higher 
coercive forces mostly went hand in hand with an 
increased switching time. Switching times had been 
measured as functions of temperature and of uniaxial 
pressure applied to the core. In a temperature range from 
—II§ to +250 deg C the switching time of an arbitrarily 
chosen rectangular-loop ferrite did not decrease by more 
than a factor of about three. A uniaxial pressure applied 
to a ferrite also increased both its coercive force and its 
switching time. 

After comparing the different types of magnetic hysteresis 
loop of metallic ferromagnets and non-metallic ferrites 
(O. Eckert), the existence of constricted loops in ferrites 
containing cobalt oxide was pointed out. All the com- 
positions showing such loops were highly sensitive to heat 
treatment in a magnetic field, in contradistinction to com- 
positions showing normal loops, which were very little, or 
not at all, affected. The field strength and the temperature 
of the treating process were influential factors. 


Ferrites at Microwave Frequencies 


The meeting on Thursday morning, 1st November, was 
entirely devoted to a paper on the theory and applications 
of ferrites at microwave frequencies by P. J. B. Clarricoats, 
A. G. Hayes and A. F. Harvey in which the whole subject 
was extensively surveyed and a bibliography of 195 
references was appended. Certain ferrites were most sui!- 
able in microwave applications owing to their strong ferro- 
magnetic behaviour and exceedingly high resistivity. These 
properties had led to the development of improved micro- 
wave components of the conventional type and also to new 
components with non-reciprocal behaviour. The discovery 
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that the Faraday effect occurred at microwave frequencies 
illustrated that large changes were possible in the propaga- 
tion behaviour of waveguides containing ferrites for 
comparatively small changes in the applied magnetic 
field strength. 

Gyromagnetic media were those which changed their 
character of propagation of electromagnetic disturbances 
when a steady magnetic field was applied. They included 
ferromagnetic materials of which ferrites were the most 
suitable for use at microwave frequencies, since they had 
low dielectric loss and, owing to their high resistivity, 
possessed skin depths considerably greater than those of 
ferromagnetic metals. Ferrites could be regarded as salts 
of the hypothetical ferric acid HFeO, and their chemical 
formula was of the general form MFe,O,, where M repre- 
sented a divalent metal. They were usually prepared by 
mixing the required oxides in the correct ratio and sintering 
at elevated temperatures between 1,080 and 1,450 deg C 
to form a hard crystalline material. All ferrites had the 
same crystal structure as the mineral spinel, or MgAl,O,, 
and those in general use at microwave frequencies included 
nickel, zinc, magnesium, manganese and aluminium. 

It had been found that most ferrites exhibited dispersion 
in their initial permeability at high frequencies and had 
two resonances of different values. The useful properties 
of ferrites at microwave frequencies were obtained in the 
presence of an external magnetic field, which caused the 
shift of the higher frequency resonance line towards still 
higher frequencies together with a reduction in its width. 


Structures Employing Ferrites 


Following a theoretical consideration of the propagation 
of an electromagnetic wave in an infinite ferrite medium and 
in guided systems containing ferrites the authors dealt with 
the practical point that the non-reciprocal behaviour of 
ferrites had resulted in the development of a number of 
components with unique properties, including particularly 
the isolator, the gyrator and the circulator. The ideal 
isolator allowed total transmission of the microwave energy 
in one direction of propagation and zero transmission 
in the opposite direction. The ideal gyrator possessed a 
phase shift in one direction of propagation, which was 
180 deg more than in the opposite direction, while the 
ideal circulator allowed the total transmission of energy 
between adjacent arms of the junction in either a clockwise 
or anti-clockwise sense. The choice of a waveguide system 
for a particular component might be influenced by one or 
more of the following factors: performance required, size 
and weight, temperature range, ruggedness and input 
power. Performance requirements included such factors 
as microwave power level and the frequency bandwidth. 

Details were given of circular waveguides with longi- 
tudinal and transverse fields and of rectangular waveguides 
with transverse fields. These showed the arrangement in 
them of the various components mentioned, as well as of 
the associated attenuators and switches. The behaviour 
of these ferrite waveguide structures was described and a 
number of applications of them were suggested. 


Microwave Theory 


Seven papers which were presented at afternoon and 
evening meetings on Thursday, 1st November, dealt 
with microwave theory, measurements and properties. 
In one of these (P. J. B. Clarricoats) some results of an 
investigation into the propagation behaviour of circular 
waveguides containing longitudinally magnetised ferrite 
tods were described. The measurements were made at 
9:25 kMc/s using nickel-zinc ferrite and reasonable 
correlation was obtained between the experimental and 
theoretical results for the limiting cases of a thin ferrite 
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rod and a waveguide completely filled with ferrite. The 
factors determining the propagation behaviour in a partially 
filled waveguide were discussed and the dependence of this 
behaviour on ferrite-rod diameter was studied in detail. 

Dealing with the measurement of the complex permit- 
tivity and complex tensor permeability of ferrite materials 
at microwave frequencies it was suggested (I. G. MacBean) 
that cavity techniques offered the best method of accurately 
determining ferrite parameters, while perturbation type 
measurements required the least complicated computations. 
Accurate results might be obtained by using a linearly- 
polarised cavity, but if the experimental difficulties could 
be solved a circularly polarised cavity might prove more 
convenient. For rapid checks on samples a combination 
of the thin slab and magnetised thin rod techniques might 
be effective, although a complicated microwave bridge was 
required. 


New Waveguide Components 


The development of new waveguide components making 
use of the gyromagnetic properties of ferrites had led 
to a demand for materials with low losses at the appropriate 
microwave frequency (R. Derry and M. S. Wills). The 
power dissipation in the magnetic material was particularly 
important for high power devices in which a rise in 
temperature of the ferrite limited the power handling 
capacity. A high Curie temperature, if it could be 
combined with sufficiently low losses, was desirable for 
a ferrite for high-power applications. Nickel-ferrite had 
an exceptionally high Curie temperature (590 deg C) and 
for this and other reasons seemed a promising starting 
material for the development of high power ferrites. It 
was therefore prepared from pure ferric and nickel oxides 
by firing at temperatures between 1,090 and 1,350 deg C 
and the influence of the firing temperature on the Faraday 
effect at 3 cm wavelength was studied. It was found that 
low loss, combined with high rotation, could be obtained 
by using a composition deficient in iron oxide and firing 
at a high temperature. The loss in zero field of nickel- 
ferrite might be reduced by replacing a small proportion 
of the iron by aluminium. 

The effect of temperature on the zero-field loss, the 
absorption at ferromagnetic resonance and the external 
applied magnetic field required for ferromagnetic resonance 
were dealt with in another paper (Boronski). For thin 
samples the variation in these properties could be explained, 
at least qualitatively, by the existing theory of ferromagnetic 
resonance and the slight semi-conductor nature of ferrites. 
Thicker samples gave more complicated variations, prob- 
ably due to “ waveguide ” effects, resulting from changes 
with temperature of the complex dielectric constant and 
the components of the permeability tensor. Two apolica- 
tions of ferrites were an absorption isolator capable of 
dissipating 50 W mean power in the reverse direction 
without the need for forced cooling, and a high-speed 
waveguide switch. Two methods of measuring ferrite 
properties in a rectangular cavity at 10,000 Mc/s were 
described in another paper (J. Roberts and C. M. 
Srivastava). These had the advantage of enabling a larger 
amount of material to be introduced into the cavity, thereby 
producing a more accurate measurement of the properties 
of very low loss ferrites. 


Square Loop Applications 

Nine papers which were presented at meetings on the 
afternoon and evening of Thursday, 1st November, treated 
of square loop applications of ferrites. Two of these 
dealt with matrix stores in one of which a magnetic core 
was employed (W. Renwick). This had: been developed 
for a large high-speed digital computer, Edsac II and had 
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a direct selection system for reading. In the other (C. J. 
Quartly, A. L. Cain and R. W. Clarke) a parallel-access 
ferrite-core store, which formed part of a data handling 
system, was described. The storage capacity was 13,750 
binary digits and in any 10-second period up to 625 words 
of 22 digits each could be written into the store at a random 
rate. Over the same period the information in the 625 
storage positions was read out sequentially at a fixed rate. 
The results obtained illustrated the possibilities of a ferrite 
matrix store where fast parallel access was required. This 
type of store would find many applications in data handling 
systems, particularly when transistors were available for 
driving the cores or amplifying the core outputs. 

A method of using rectangular-hysteresis loop ferrite 
cores as saturable transformers in a large array (D. W. 
Willis) enabled immediate access for recording to be 
obtained to any one of a large number of channels on the 
magnetic drums used for storing information in digital 
computers and data processing devices. Each track 
was then associated with one magnetic head in a fixed 
position, the same head being used for both the recording 
and reading operations. Selection was performed with 
a complementary matrix of germanium point-contact 
rectifiers sharing the same selection inputs. 


New Circuit Element 


The material surrounding a hole drilled in a block of 
rectangular-hysteresis-loop ferrite could be used as a circuit 
element for storage and gating functions. The properties 
and modes of operation of this element, termed a magnetic 
cell (D. S. Ridler and R. Grimmond), were discussed and 
compared with those of a small toroidal core. With the 
magnetic cell there was much greater control over the 
extent of flux penetration than with the small core; and this 
would doubtless determine the field of its application. In 
addition, the magnetic cell had a notably higher impedance 
for single-turn operation and several cells could be con- 
trolled by a common winding. 

A 1,000-channel neutron-velocity spectrometer using 
ferrite data storage was described in another paper (F. H. 
Wells and J. G. Page). The storage consisted of 10,000 
2 mm ferrite toroidal cores arranged in a 1,000 column by 
10-line matrix and threaded by column and line wires, so 
that only two wires passed through each core. Each 
column took the place of a scaler and could store 10 binary 
digits. At the end of the experiment the contents of the 
store could be taken out on a punched-card machine for 
subsequent computation and curve plotting. 

The major sections of the Decca C, digital computer, 
with the exception of the magnetic drum and input and 
output devices, were built from “ square ” hysteresis-loop 
ferrite cores (Bamborough). The construction of the 
logical units of the computer from such core circuits had 
proved very successful. Dealing with only two com- 
ponents represented a great saving in effort. This and the 
nature of the components had made the use of printed 
circuits easy and the resultant equipment was relatively 
small. It would appear that the reliability would be high, 
faults being largely restricted to the circuits containing 
electronic valves. 


Telecommunication Switching Circuits 


Until recently the switching circuits in automatic tele- 
phone exchanges consisted almost invariably of electro- 
mechanical devices, such as relays and selectors. Because 
of the similarity between the switching technique used in 
digital computers and that employed in exchanges it was 
natural that electronic switching should be used to a 
growing extent in the latter (Six and Koolhof). This 
applied particularly to the control units where switching 
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speed was an important factor and where, therefore, 
electronic devices might be used to advantage. Among 
these devices special attention should be drawn to the 
square-loop ferrite core, which could be brought to a state 
of positive or negative magnetic remanence by feeding a 
current pulse through the winding. These cores could be 
used as storage elements when they were equivalent to the 
contacts of a relay, with the important difference that no 
power was required to hold the cores in the desired 
positions. Considerable advantage was to be gained by 
using them in combination with transistors, especially where 
medium switching speeds were required. 

Very small ferrite cores had been developed for use in 
digital computing systems as they enabled data to be 
inserted or withdrawn very rapidly. Ferrite material could 
also be applied in data processing systems (E. P. G. Wright) 
either as toroidal cores or as blocks, which were subdivided 
into a number of independent cells by drilling holes through 
which the controlling circuits were threaded. Such 
magnetic material could be used to replace electromagnetic 
switches, meters and relays and electronic triggers, counters 
and gates. Such a substitution would lead to a substantial 
saving in cost, space and maintenance. 


Tropospheric Scatter Research 


A TROPOSPHERIC scatter link between Great Bromley, 
Essex, and Sutton Bank, near Thirsk, Yorkshire, has recently 
been brought into operation by Marconi’s Wireless Telegraph 
Co., Ltd. Field strengths are recorded continuously over 
this link and various types of modulation are available so that 
studies can be made of multi-path effects, the effect of air- 
craft and other relevant problems. 

The link has now been in continuous operation for six 
months and the results indicate a sound commercial future 
for communication systems making use of the tropospheric 
scatter principle. In the course of the experimental work 
theoretical predictions have been generally confirmed, while 
a number of interesting phenomena not previously antici- 
pated have come to light. 

For the future, the ultimate limits of transmission will 
depend largely upon the transmitter power available. With 
a power of 100 kW it might be possible to achieve telegraph 
transmission over distances of about 700 miles. The ultimate 
operational limits are not yet established, but it would seem 
that there is a possibility of an eventual transatlantic tele- 
vision service employing the tropospheric scatter system. 
This, however, would have to be carried out in a series of 
“hops” as the maximum range for reliable television 
by any one link is only about 250 miles. 





Electric Power in Europe 


THREE reports have been published by the Economic 
Commission for Europe (Geneva) relating to the supply of 
electricity in European countries. One of these, entitled 
“Organisation of Electric Power Services” (126 pages, 
including 10 tables, 3s), gives particulars of nineteen 
Government and private undertakings and their group 
associations and of their research and publicity arrange- 
ments. Information is also given of various _inter- 
Governmental and non-Governmental bodies concerned 
with international electrical relationships. 

The second document deals with “ Methods Employed 
for the Determination of Electric Power Consumption ” (97 
pages, including 7 tables and 7 diagrams, 5s). The analyses 
show that the methods differ from country to country and 
that many countries employ several methods simultaneously. 

The third, entitled “Rural Electrification, Vol. 1” (98 
pages and illus., 5s 6d), amplifies a report on the same subject 
which was published in March, 1954. 
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the NEWS 


HNULOUUULUUUUUUUOUULUUUUOUULUUUOUU LULU 


By REFLECTOR 


Accorpine to a Gas Fournal report the Northern Gas 
Area is “ seething with discontent ” because the Gas Board 
has instituted a quarterly minimum charge equivalent to 
the price of five therms. The Gas Consultative Council 
has asked for its withdrawal and the substitution of a 
minimum of §s a quarter. In the same connection Dame 
Irene Ward, M.P., has introduced a Bill into the House of 
Commons giving the Board power to waive the minimum 
charge in cases of hardship. This controversy reminds 
me that nowadays flat-rate consumers of electricity are not 
asked for a minimum payment, nor is it the practice of the 
Electricity Boards to ask consumers on block tariffs to pay 
for the nt es of the first block whether they use that much 
or not. Of course in the case of those on two-part tariffs 
there is still a minimum in the form of the fixed charge and 
that is sometimes objected to although objectors have the 
option of a flat rate instead. All this is quite distinct from 
the guaranteed minimum consumption sometimes required 
in the case of rural supplies in lieu of a capital contribution. 


x ok a 


From “ A Warwickshire Man’s Diary ” in the Coventry 

Evening Telegraph I learn that 
“The installation of electric lighting at Wyken Parish 

Church is in safe hands. In charge of operations is the 

assistant curate, the Rev. N. C. R. Aish, who, before his 

ordination, was an electrical engineer. His ‘foreman’ is 

Mr. George Brown... who is a chargehand electrician in 

a large Coventry factory. Among a band of about 20 

helpers there are at least two other electricians.” 

Mr. Aish, a former associate member of the I.E.E., is 
the son of Mr. Norman Aish, the well-known electrical 
contractor, who was president of the E.C.A. in 1947-48. 


* * * 


The announcement last week of the Government loans 
to the British Transport Commission, which are intended 
to cover annual deficits by the Commission until the benefits 
of its modernisation plan begin to take effect, received full 
coverage by the daily Press. The headline in the Daily 
Express, “ Huge loan means full steam ahead for railways,” 
however, seemed to me to be somewhat inappropriate, as 
a large part of the expenditure on railway modernisation is 
for electrification and a consequent reduction in the use of 
steam locomotives. 


* ok * 


Mr. Paul Jennings, who writes amusingly on everyday 
affairs in the Observer, has my sympathy for he has come 
up against the plug trouble. Needing a fire in his kitchen, 
he brought one down from a bedroom only to discover 
that the point for the washing machine (the only available 
outlet) was of the flat-pin pattern while the plug on the 
‘ire was not. To fit the flat-pin plug he found himself 
involved with seven screws, “two of them (he says) 
embedded in a fiddling piece of bent fibre, and four washers, 
and a useless-looking miniature fuse (what’s the point of 

G 


that, I’d sooner mend a fuse in the proper fuse-box, where 
you simply put another wire in).” He was lucky if the ends 
of the fire flex were of the right length but he doesn’t 
mention this point. Mr. Jennings says “ it must be very 
disheartening for the British Standards Institute, the mad 
way plug designs continue to proliferate.” I think he’s 
wrong there: the trend towards uniformity is now greater 
than it ever was. But some plugs seem to go on for ever; 
that is why we still have so much variety. However, it 
does not cost much to have the plugs in a house all of 
one type. 


* *x * 


Areatopics, the magazine of the North Western Elec- 
tricity Board, reports that the following letter has been 
received at one of the Board’s district offices : — 

“ When the main switch is on at the top and the switch 
for the quick boiling ring is off, it is still on, and gets hot, 
which naturally, when I use the oven, the quick boiling 
ring is on also, which I can’t switch off, hoping you will 
attend to this at your early convenience.” 


as * oe 


From the Norfolk Sub-Area supplement of Eastern 
Electricity : — 

“ When answering an incoming call the other day John 
Green was told ‘ Sorry, wrong number, I really wanted 
the Gas Board.’ John’s reply was ‘Anything the Gas 
Board can do we can do quicker.’ Back came this retort 
*O.K., make me a ton of coke.’ ” 


* a a 


A forecast has appeared in the Nottingham Evening 
Post of a centrally-heated overcoat somewhat on the lines 
of the electrically-warmed garments worn by airmen. This, 
it is said, will be of plastics treated with a printed circuit 
taking “current from a midget battery to a network of 
fine wire embedded in the lining of the garment.” 
I rather fancy that the battery would not need to be very 
“ midget ” to be of any use; a car battery might be more 
effective. 


Xk oK ux 


From the Electrical Review of 2nd November, 1906: — 


“ Electric Shock Case at Bradford.—At the Bradford 
County Court on 23rd October, Mrs. Baggley and Mrs. 
Tearne claimed compensation for injuries following 
electric shocks received by them when leaning against 
a tramway post in Sunbridge Road. According to the 
evidence of Mr. C. J. Spencer, the tramway manager, the 
insulators had given way, as they occasionally did, with- 
out apparent cause, and the electric current from the 
trolley wire found its way down the post in consequence. 
The hearing of the case was adjourned. It was stated on 
behalf of the plaintiffs that on the day the accident 
happened two persons visited the home of one of them 
on behalf of the Corporation, and whilst she was prostrate 
gave her Ios, getting her to sign a receipt in full satisfac- 
tion of her claim.” 
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Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Private Generating Plant 


WITH reference to Mr. S. G. Laidlaw’s letter in your 
issue of 12th October, there appears to be some misunder- 
standing about the Board’s quotation for supply to the 
“small old-established” factory. This quotation con- 
tained no prohibition on the use of water power. What 
was proposed was that the waterwheel should continue to 
supply mechanically power for part of the factory and that 
a supply of electricity should be taken from the Board’s 
mains to provide lighting and power for the remainder of 
the factory. 
Edinburgh. G. D. BANKS, 
Information Officer, 
North of Scotland Hydro-Electric Board. 


Sign Competition Query 

AS an interested reader of your well-known periodical with 
an interest in art, I sent for the rules and conditions of 
entry for the E.S.M.A. Sign Design Competition. The 
reason for this letter is to draw the attention of other readers 
who may have sent for the rules to Rule 11 of the 
Competition. This states :—‘‘ No designs will be returned 
and the Electrical Sign Manufacturers’ Association shall 
have full rights without payment to reproduce, display and 
exhibit all designs as the Association may decide.” 

I would like to draw the E.S.M.A.’s attention to the 
fact that the Copyright Act of 1911 was designed to safe- 
guard authors and artists against such a rule. Of course 
if anyone signs the entry form, he loses all control of his 
work. But the Copyright Act shows that copyright protec- 
tion is given to the person who has drawn the picture, and 


this as soon as the sketch is drawn, if it involves som: 
labour of composition. This lasts during the lifetime o/ 
the artist and 50 years after his death. 

If the E.S.M.A. desire to reproduce, display or exhibit 
any of the designs which are not prize winners, then they 
should pay what is regarded as a fair and reasonable sum 
to the artist. I think that the E.S.M.A. would be fair in 
asking for the copyright of the winners of the large prizes. 
But Rule 11 of the competition is, as far as I am concerned, 
an unfair imposition on the competitors. 

Huddersfield. J. G. M. THORNE. 

[We have shown a copy of this letter to Mr. Bernard 
Moss, secretary of the Electrical Sign Manufacturers’ 
Association, who comments as follows :—‘ The Association 
is not taking the copyright of entries (as was done on the 
last occasion without any objection) but merely the right to 
use them in connection with any publicity it may decide to 
organise. This will not, of course, prevent a competitor 
from commercially exploiting any designs or ideas which he 
may show in his entries.”—Editors, Electrical Review.] 


The International Ohm 


ONE thing that puzzled me greatly during my student 
days and has also done ever since is the definition of the 
international ohm. Why was the metal mercury, since it 


‘ is one of the most erratic of known non-linear conductors, 


chosen for fixing the international ohm? Also, what is the 

rating of the unvarying current referred to in the definition? 

No lecturer I came into contact with could answer the 

queries and no one I have met since has been able to. 
Possibly one of your readers could supply the answers. 
E. J. BEAVEN. 





Aid for the Railways 


IN a White Paper published last week entitled “ Proposals 
for the Railways” (Cmd. 9880, H.M. Stationery Office, 
price 1s 9d) the position of the British Transport Com- 
mission is surveyed to show that without some form of 
financial assistance from the Government the Commission 
cannot balance its accounts. 

The Commission has plans, which the Government 
regards as practical and necessary, to overcome its present 
handicaps and provide the country with a modern and up- 
to-date transport system which will pay its way in due 
course. To enable this to be achieved the Government 
proposes that for a specified number of years, broadly until 
the revenue account is expected to be in balance, special 
advances shall be made to the Commission out of the 
Consolidated Fund equivalent to its revenue deficits in these 
years, with a limit to the total amount which may be of 
the order of £250 million. 

In a memorandum submitted to the Minister of Transport 
and Civil Aviation (included in the White Paper) the Com- 
mission shows that at the end of 1955 it had an accumulated 
deficit of £70 million; by the end of this year it is expected 
to rise to £120 million, even if there are no further increases 
in wages and other costs. It is considered that a state of 
balance could be reached by 1961 or 1962 by which time 
British Railways would be contributing an extra £63 million, 
mainly as a result of the modernisation plan (£35 million) 
and release from statutory obligations and freedom to 
compete (£20 million). This allows £25 million as interest 
on modernisation borrowings. By 1970 a surplus of £50 


million is hoped for of which £45 million would be the 
net return from the modernisation plan. 

The programme of modernisation is set out in an appendix 
which gives completion dates for the various sections of the 
work. The rate of electrification at present planned builds 
up to a peak in 1962 and thereafter decreases. At the peak 
of production it will be necessary to commission electrified 
single track at the rate of 1,000 miles a year and to place in 
service at least 200 locomotives and 900 electric multiple- 
unit train coaches a year. 

After 1962, it is estimated, capacity will be available for 
undertaking electrification works additional to those pro- 
vided for in the plan. The Commission has under con- 
sideration proposals by which advantage could be taken of 
this, so as to exploit to the full the great operational and 
economic benefits the railways will derive from a wider 
extension of electric traction. 

Under the locomotive building programme electric loco- 
motives, now in the development stage, will be supplied 
by manufacturers during 1958 in small numbers in proto- 
type form. After final designs have been settled production 
will rapidly rise to reach the peak of over 200 during 1961 
During the period ending with 1962 a total of 4,500 electric 
multiple-unit vehicles will be required to cover the various 
electrification schemes and, during most of the period an 
annual rate of production of 900 will be required. The 
first supplies of prototype units for service on lines operating 
on the 25 kV 50 c/s system are expected to be available 
for trials in the later months of next year. 
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PARLIAMENTARY REPORT 





\WHEN the House of Lords debated 
automation last week Lord Hall said 
nat the introduction of automatic 
machinery and computers had given a 
tremendous fillip to the electronics 
industry, which had become one of 
Britain’s most important, diversified 
and expanding industries. In it there 
were now no fewer than 225 companies, 
employing over 200,000 people. Last 
year the industry secured £35 million 
worth of exports which possibly would 
not have been secured had there not 
been this uplift, created by the British 
home industries’ demand for new 
equipment. 

Electronics provided the key to 
automation, which itself was the key 
to future industrial success. In com- 
paring world trends in automation it 
appeared that we were lagging greatly 
behind the U.S.A. and Russia, and 
behind France and Germany in some 
important aspects. Where the U.K. 
had one person working on a research 
project, the U.S.A. had a team of 
twelve or more. The Russians, by 
establishing a Ministry of Automation, 
had shown the importance that they 
attached to this subject. 

In this country some of the larger 
industrial groups, like the motor-car, 
chemical and oil industries, were 
making great progress with automation, 
but in others, such as the electrical, 
engineering and other metal-using 
industries, there was much scope for 
further automation which should be 
proceeded with at some speed. The 
extension of automation would depend 
on how readily individual firms could 
raise capital for development. 

This point was taken up by Lord 
Macdonald of Gwaenysgor. He 
thought that the Government should 
assist private firms who were unable 
to introduce automation as quickly as 
was desirable in the national interest. 

Replying to the debate, Lord 
Hailsham, the new First Lord of the 
Admiralty, said that the age in which 
iron and steam gave place to steel, 
oil, electric power and aircraft, was 
being succeeded by an age of elec- 
tronics, plastics and nuclear power. 
One of the developments of electronics 
was the digital computer. This 
extended the scope of automation to 
commercial offices and the automatic 
control of complex manufacturing 
operations. The cost was something 
like £500,000 for a single machine but 
at least one small computer had also 
been developed. He agreed that the 
more the new processes developed the 
greater the need would be for hard 
work by those who had the skill and 
knowledge to use them. 


European Free Trade 

Replying to Mr. Harold Wilson, the 
Chancellor of the Exchequer (Mr. 
Mfarold Macmillan) said that the 


Government would take its decision 
on its attitude to the proposed 
European free trade area in the light 
of any views which other Common- 
wealth Governments might express, as 
well as the consultations which they 
were having with representatives of 
employers and employed at home. He 
hoped to make a statement soon. 

Mr. Wilson asked if the Govern- 
ment would make full information 
available to the House in a White 
Paper so that the proposals could be 
examined. 

Mr. Macmillan said he hoped that 
more information could be published 
before a large-scale debate in the 
House which might well take place in 
the middle of November. 


Sodium-Graphite Reactors 


Mr. Callaghan asked the Lord Privy 
Seal if sufficient conclusions had yet 
been reached about the use of sodium- 
graphite reactors for the production of 
atomic energy to enable work to start 
on a prototype station. 

Mr. R. A. Butler said it would not 
be possible for some months to decide 
whether to build a prototype reactor 
of this type. 


Deferment of Science Graduates 


The Minister of Labour (Mr. Iain 
Macleod) informed Mr. Mikardo that 
since the beginning of this year 
graduates with first or second class 
honours in mathematics or science who 
taught in a secondary school in which 
advanced or senior secondary courses 
were provided had been granted 
indefinite deferment of National 
Service. 

Mr. Mikardo asked if the arrange- 
ment could be extended to include 
science graduates engaged on research. 

Mr. Macleod said this was a useful 
beginning; 200 graduates had been 
deferred this year. It was quite true 
that there were a number of linked 
proposals which he was considering 
now. * 


Grants to Research Associations 


Mr. Mikardo asked the Parlia- 
mentary Secretary to the Ministry of 
Works whether he had yet considered 
the view of the Advisory Council to 
the Department of Scientific and 
Industrial Research that it would be 
necessary to revise the Department’s 
grants to research associations to take 
account of price rises. 

Mr. Bevins replied that a review had 
now taken place and, subject to annual 
votes, additional resources would be 
made available up to March, 1959, for 
grants for research associations and 
other purposes. 

In answer to a further question he 
said that as the Department’s receipts 
for repayment services would be 
greater than had previously been 


estimated, it would be possible to 
maintain both the number of awards 
to post-graduate students and other 
scientific grants in 1956-57. 
Electricity on Holy Island 

In reply to Mr. Willey, Mr. David 
Renton, Parliamentary Secretary, 
Ministry of Fuel and Power, said that 
the Minister was now considering the 
report of the inquiry into the supply 
of electricity to Holy Island in con- 
sultation with the Minister of Housing 
and Local Government. 


Calder Hall Film 

Mr. Dodds-Parker, Under Secretary, 
Foreign Office, informed Mr. Swingler 
that the film about Calder Hall, 
entitled “ Atomic Achievement,” made 
by the Central Office of Information, 
would be dubbed in 11 languages for 
circulation in the countries, including 
Japan, where the Foreign Office had 
facilities for distributing films. In 
Russia and China they had no facilities. 


Anglo-Soviet Trade 

The President of the Board of Trade 
(Mr. Thorneycroft) told Mr. Bottomley 
that there had been a very gratifying 
increase in our exports to the U.S.S.R. 
this year. He hoped that in due time 
there would be a further improvement 
but he understood that orders result- 
ing from the mission led by Mr. 
Malychev were not likely to be placed 
in any large quantity before the end 
of the year. 


Technical Education 

Sir Ian Fraser asked the Minister of 
Education what progress had been 
made in the extension of facilities for 
technical education since the publica- 
tion of the White Paper. 

Sir David Eccles replied that local 
education authorities already knew that 
they could start over £40 million worth 
of the five-year programme of capital 
investment, totalling £70 million, out- 
lined in the White Paper. Eight 
colleges had been provisionally desig- 
nated as Colleges of Advanced Tech- 
nology; two of these designations had 
been confirmed and others would be 
confirmed shortly. The National 
Council for Technological Awards had 
published its conditions for giving the 
Diploma in Technology, and was now 
considering a number of applications 
for approval of courses. He had had 
a meeting about regional co-ordination 
and inter-authority payments with 
representatives of local education 
authorities. An agreement had been 
reached which should go a long way 
towards removing the difficulties. The 
number of sandwich courses had risen 
from 103 in 1955 to 168 in the current 
session. A committee under the chair- 
manship of Dr. Willis Jackson had 
been set up to report on the supply and 
training of teachers. 











824 


PERSOWAL AND SOGLrAL 


ELECTRICAL REVIEW 2 NOVEMBER 195¢ 





The board of the Sudan Light & 
Power Co., Ltd. Khartoum, has 
recently approved the following 
appointments consequent upon the 
retirement of Mr. S. M. Anwyl, 
M.A.(Cantab), A.M.I.C.E., M.Inst.T., 
deputy general manager and secretary 
of the company:—Mr. F. S. Batty, 
M.Eng., M.I.Mech.E., M.I.E.E., 
A.M.I.C.E., formerly chief technical 
officer to be deputy general manager; 
Mr. B. J. Richard, M.I.E.E., formerly 
electrical engineer to be chief technical 
officer; Mr. J. F. Barlow, Assoc.I.E.E., 
formerly assistant electrical engineer 
to be electrical engineer; and Mr. J. W. 
Thompson, .A.M.I.E.E., formerly 
junior assistant electrical engineer to 
be assistant electrical engineer. 

Mr. Anwyl was educated at Oundle 
School and graduated at Cambridge 
University. After a short period with 
Sir Robert McAlpine & Sons, Ltd., he 
joined the Madras & Southern 
Mahratta Railways as assistant engi- 
neer, subsequently serving as secretary 
to the general manager, and personnel 
Officer, retiring in 1946 from the post 
of senior deputy general manager. 
From 1947 he served as civil engineer 
with the Air Ministry Works Direc- 
torate and joined the Sudan Light & 
Power Co., Ltd., in 1949 as deputy 
general manager and was in addition 
appointed secretary in 1952. 

Mr. Batty received his education at 
Ormskirk Grammar School and gradu- 
ated at Liverpool University. He 
received his early training with the 
English Electric Co., Ltd., and was 
later engaged on the erection of diesel 
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Mr. J. F. Barlow 


News of Men and Women of the Industry 


generating plants in Malta and Singa- 
pore. In 1942 he joined the Royal 
Engineers and served in the Middle 
East and India, being demobilised in 
1946 with the rank of It.-colonel. He 
joined the Sudan Light & Power Co. 
as assistant to the general manager in 
1946 and was promoted chief technical 
officer in 1948. 

Mr. Richard was educated at Colfe’s 
Grammar School and the Goldsmiths’ 
College. He joined Johnson & 
Phillips, Ltd., as works apprentice and 
was appointed assistant engineer in 
their Contract Department in 1930, 
and was later promoted engineer-in- 
charge of contract work in Kent, 
Sussex and Surrey. In 1936 he joined 
Kent & Douglas, of Lewes, as tech- 
nical supervisor and later served with 
the Brentwood District Electric Co., 
Ltd., and the County of London Elec- 
tric Supply Co., Ltd. He left England 
in 1949 to take up the appointment of 
electrical engineer to the Sudan Light 
& Power Co. in Khartoum. 

Mr. Barlow was educated at Sheb- 
bear College, North Devon, and the 
Northampton and Regent Street 
Polytechnics. He was trained in the 
Ilford Electricity Department and later 
joined the Colne Valley Electric Supply 
Co., Ltd. Following war service in 
the Royal Artillery he returned to the 
Colne Valley Co. and after nationalisa- 
tion held an appointment with the 
Eastern Electricity Board. He was 
appointed assistant electrical engineer 
to the Sudan company in 1952. 

Mr. Thompson received his early 
training at the Mining and Technical 
College Barnsley and with Samuel 
Fox & Co., Ltd., Sheffield, where he 
was appointed junior assistant electri- 
cal engineer in 1950. In 1953 he left 
England to join the Sudan company. 


Mr. W. L. Beckett, formerly London 
area sales manager of the National Gas 
& Oil Engine Co., Ltd., has been 
appointed London manager of the 
company and a director of its 
subsidiary, National Oil Engines 
(Export), Ltd. In both positions he 
succeeds Mr. F. D. Langley, who has 
retired after thirty-four years’ service 
with the parent company. Mr. 
Langley will continue to be available 
to both companies in a consultative 
capacity. 


Mr. Eric Oldale, LL.B, 
B.Sc.(Hons.), A.M.I.E.E., of Offerton, 
Stockport, has been appointed assis- 
tant chief engineer (operation) at the 
North Western Electricity Board’s 
headquarters in Manchester. Mr. 
Oldale was educated at Firth Park 
Grammar School, Sheffield, and the 
Sheffield University Technical Col- 
lege, and occupied various posts with 





the Sheffield Electricity Departmen 
before going to Oldham as assistant 
mains engineer in 1938, being pro- 
moted to mains superintendent in 1940. 
Five years later he was appointed dis- 
tribution engineer to the Stockpor! 
electricity undertaking and_ shortly 
after nationalisation was made the 
planning and construction engineer in 
the North Western Board’s No. 7 
Sub-Area. In 1951 he went to head- 
quarters as senior assistant engineer. 


W. T. Henley’s Telegraph Works 
Co., Ltd., announces that at a recent 
board meeting of 
Oakley Brothers, 
Ltd., approval 
was given to the 
company’s name 
being changed to 
Henley Foun- 
dries, Ltd. The 
new title was 
registered on 12th 
October. Mr. 
Arnold Proud, 
works manager of 
Henley Foun- 
dries, Ltd., has 
been appointed a director. He retains 
his position as works manager. 


Mr. B. T. Francis has _ been 
appointed sales manager, Moulding 
Material Sales Department, of Bake- 
lite, Ltd. He is responsible to Mr. P. 
Smith, general sales manager of the 
company. Mr. R. J. Chilvers becomes 
chief area representative, Midland 
area, Moulding Material Sales Depart- 
ment, and Mr. H. J. Fussell has been 
appointed chief area representative, 
Southern area. 


Mr. S. H. Day, works manager of 
Bill Switchgear, Ltd. has been 
appointed a 
director of the § 
company, to act 
as works director 
of its group of 
factories. Mr. 
Day was edu- 
cated at Aston 
Technical Col- 
lege, Birming- 
ham, and joined 
the company 
(then S. Bill & 
Co., Ltd.) in 1928. 
He became works 
supervisor in 1939 and works manage! 
in 1944. He is also works director o! 
Bill Switchplugs, Ltd. 


Mr. K. G. Fraser, B.Sc.(Eng.), has 
joined the London office of Switchgea: 
& Cowans, Ltd., as a sales engineer. 
He received his early training with the 
Electrical Research Association. Afte1 
graduating from Northampton Poly- 
technic he completed National Servic« 
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as an electrical officer in the R.N.V.R. 
His post-graduate training included 
periods with the General Electric Co., 
Ltd., the London Electricity Board and 
the Central Electricity Authority. 


Mr. W. T. Bell, who writes in this 
issue on “ Radio Interference Suppres- 
sion,” is am executive engineer in the 

Radio Branch of 

the Post Office 

Engineering De- 

partment. Fol- 

lowing a five-year 
* marine engineer- 
_ ing apprentice- 
ship with the 

Clyde shipbuild- 

ing and_ engi- 

neering firm of 

Lobnitz & Co. 

at Renfrew, he 

joined the Mar- 

coni Marine Co. 
as a radio officer in the Merchant Ser- 
vice and after serving a few years at sea 
he was transferred to the transmitter 
test section of the Marconi Co. at 
Chelmsford. In 1926, after three years 
at Chelmsford, he joined the Post Office 
Engineering Department and was 
concerned with the operation and 
maintenance of the Australian and 
Indian short wave transmitters at 
Grimsby and three years later was 
engaged in a similar capacity at the 
London terminal of the overseas radio 
telephony services. In 1935 he was 
transferred to the section of the 
Engineer-in-Chief’s Office of the Post 
Office which deals with the organisa- 
tion of the Post Office Radio Interfer- 
ence Service and with the investigation, 
measurement and _ suppression ot 
interference. 


Mr. W. T. Bell 


The Siemens-Ediswan organisation 
announces the appointment of Mr. 
J. A. C. Kendle as sales manager of 
the Wiring Accessories Division, and 
Mr. R. G. Avison and Mr. T. R. 
Monkhouse as chief engineer and 
manufacturing manager of this division 
respectively. 

Mr. Kendle, who previous to this 
appointment was sales manager for 
the Edison Swan Wiring Accessories 
Department, joined the Metropolitan- 
Vickers Electrical Co., Ltd., in 1920 as 
a representative for the Eastern 
Counties. From 1934 until joining the 
R.A.F. Regiment in 1941 he repre- 
sented T.M.C. Harwell (Sales), Ltd., 
in London and Southern England. He 
returned to T.M.C. in 1946 and in 


Mr. J. A. C. Kendle Mr. R. G. Avison 


1948 he was appointed assistant sales 
manager. 

Mr. Avison joins Siemens-Ediswan, 
Ltd., after twenty-two years’ service on 
design and development for J. H. 
Tucker & Co., Ltd. Serving his 
apprenticeship with Brook Motors, 
Ltd., he has a wide experience of 
electrical design and development for 
such companies as Imperial Chemical 
Industries, Ltd., and Sir W. G. Arm- 
strong Whitworth & Co. 

Mr. Monkhouse was apprenticed to 
Ferguson, Pailin, Ltd., and the British 
Westinghouse Co. From 1921 to 1944 
he served in various capacities with 
the Metropolitan-Vickers Electrical 
Co., and from 1938 onwards was 
closely associated with the early 
development of radar. Mr. Monkhouse 
was awarded the British Empire Medal 
in 1943. From 1944 until 1952 he 
managed the works of William 
Gardner & Sons, and Brierley Engi- 
neering Co., and in 1952 he was 
appointed manager of the British 
Mechanical Productions Bristol factory 
which was acquired by Edison Swan 
in 1951. 


Mr. G. K. Drake has been appointed 
engineer-in-charge of the B.B.C.’s 
television and v.hf. transmitting 
station at Blaen Plwy in Wales. Mr. 
Drake joined the B.B.C. at the 
Alexandra Palace television station in 
1938. He subsequently served at a 
number of the Corporation’s trans- 
mitting stations and was appointed 
senior maintenance engineer at the 
v.h.f. transmitting station at Wrotham, 
Kent, in 1949. 


Mr. B. M. Britton has been appointed 
engineer-in-charge of the Sandale tele- 
vision transmitting station in Cumber- 
land. He joined the B.B.C. in 1942 and 
has served as a maintenance engineer 
at a number of its transmitting stations. 
He became assistant engineer-in- 
charge of the Meldrum television and 
v.h.f. sound broadcasting station in 
Scotland in 1955. 


On 18th October Dr. J. N. Aldington, 
managing director of Siemens Brothers 
& Co., Ltd., presented cheques to 
thirteen retiring members of the com- 
pany’s staff. The presentations were 
made in the conference room at the 
Woolwich ‘Works in the presence of 
the retiring members’ closest col- 
leagues. Mr. F. H. Kingsnorth, the 
first recipient in the presentation, 
which was organised on the basis of 

years of service, 
joined the com- 
pany in 1906 and 
for many years 
‘was assistant 
head of the Ship- 
ping Department, 
taking full charge 
in 1954. The 
other recipients 
were Messrs. J. 
‘byler, iL. E- 
V. Meazza, V. 


Mr. T. R. Monkhouse Turner, S. H. 


Dr. J. N. Aldington presenting a cheque to 

Mr. F. H. Kingsnorth on his retirement 

after fifty years’ service with Siemens 
Brothers & Co., Ltd. 


Eady, A. F. Standish, D. A. Christian, 
E. Strong, A. C. Martin, B. A. 
Turkhud, W. J. Poore, W. Stott and 
Mrs. D. Humphreys. Messrs. Eady, 
Christian, Standish and Stott were 
unable to attend and cheques were 
forwarded to them. 


Mr. R. J. Tilbury, who for the last 
three years has been in charge of the 
English Electric Co.’s domestic appli- 
ance export activities, has resigned 
from this position to take up an 


Mr. R. J. Tilbury Mr. C. F. Bircher 
appointment with the company’s 
agents, Bousted & Clarke, Ltd., in 
Kenya. Mr. C. F. Bircher has been 
appointed to take over Mr. Tilbury’s 
former responsibilities, with effect 
from 1st November. Mr. Bircher is 
a graduate of the Institution of 
Mechanical Engineers, and received 
his early training with the General 
Electric Co., Ltd., and at the G.P.O. 
Engineering Research Establishment. 
He also served as a commissioned 
officer with the R.E.M.E., attached 
to the Indian Army, during the 
last war. 

Before joining the English Electric 
Co. in 1952, Mr. Bircher was an 
industrial officer liaising with electrical 
appliance manufacturers for the Coun- 
cil of Industrial Design. During the 
past four years he has been personal 
assistant to Mr. H. C. Timewell, 
manager of the Domestic Appliance 
and Television Division, and in the 
course of his duties has travelled widely 
to the West Indies, the Far East and to 
the African continent. Mr. Bircher 
will be working with Mr. A. Mackenzie 
Parkinson, sales manager, home and 
export, of the company’s Appliance 
and Television Division. 
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The General Electric Co., Ltd., 
announces that as from 1st November 
Mr. W. J. Bird has been appointed 
home sales manager of the company, 
an appointment which covers the 
United Kingdom and the Republic of 





Mr. A. W. Wood 


Mr. W. J. Bird 


Ireland. Mr. Bird was educated at 
King Edward’s School, Birmingham, 
and is a younger son of the late 
Alderman T. P. Bird, J.P., of that city. 
He began his career with the G.E.C. 
as a student apprentice at Witton 
Engineering Works in 1925 and after 
some years on the engineering sales 
staff at Liverpool and Birmingham, 
was (in 1940) appointed manager, 
Industrial Sales Department, Birming- 
ham, and in 1942 assistant district 
manager, Midland area. In 1949 Mr. 
Bird transferred to the head office as 
an assistant to Mr. T. W. Heather, 
sales - director, and after being 
appointed London sales manager in 
1950, became deputy sales manager of 
the company in 1954. 

Mr. A. W. Wood, D.F.C., B.E.M., 
has been appointed manager, London 
Sales, of the G.E.C. as from Ist 
November. He joined the company 
in 1932 as a student apprentice at the 
Witton Engineering Works. In 1939 
he was appointed engineer to the 
Anglo-Argentine General Electric Co., 
Ltd., and was actually due to sail the 
day war broke out. Instead, he 
volunteered for the R.A.F., attaining 
the rank of wing-commander in Coastal 
Command. After the war he was 
appointed branch engineer, British 
General Electric Co., Ltd., Hong Kong, 
and in 1953 was made director and 


general manager of this overseas com- 
pany, a position which he held up to 
the time of this new appointment. 
During this period overseas he was a 
group captain in charge of the Hong 
Kong Auxiliary Air Force. 


The following appointments, with 
effect from 29th October, have been 
announced by the Incandescent Heat 

.» Ltd.:—Mr. J. A. Swain has 
relinquished the post of sales manager 
on his appointment as chief engineer 
of the Equiverse Sales Division, which 
has been specially created to deal 
with home and overseas orders and 
inquiries for furnaces incorporating the 
Equiverse system of scale free heating. 
Mr. H. C. Newman has relinquished 
his post of manager of the group 
Export Division to take up manage- 
ment of the Incandescent Heat Co.’s 
General Sales Division. Mr. G. C. A. 
Smith has been appointed manager of 
the Export Division for the Incandes- 
cent group of companies. 


Mr. W. G. Martin, who has been the 
area manager for Scotland for A. 
Reyrolle & Co., Ltd., since 1945, 
relinquished this appointment on Ist 
November to become deputy overseas 
manager at Hebburn. After early train- 
ing with the company at Hebburn in 
1926 and 1927 Mr. Martin joined his 
father, the late Mr. David Martin, who 
was then the Reyrolle agent for Scot- 
land. In 1936 Mr. W. G. Martin was 
appointed a representative for the 
company. During the last war he 
served in the Royal Artillery. 


The annual luncheon of the North 
Western Branch of the Electrical 
Trades’ Commercial Travellers’ Asso- 
ciation was held on 18th October at 
the Café Royal, Manchester, and was 
well attended. The principal guest, 
Mr. T. E. Daniel (chairman, North 
Western Electricity Board), in his 
address remarked on the _ rapid 
progress made by the Branch and the 
part played by commercial travellers 
in furthering the sale of electrical 
appliances. Mr. J. H. Bowen also 
spoke on the impact the Branch had 
made in the North West and predicted 


At the luncheon of the North Western Branch of the Electrical Trades’ Commercial Travel- 


lers’ Association. 


Front row (left to right): Mr. C. J. Nash (vice-chairman, Midland 


Branch), Mr. W. Smith (secretary), Mr. R. H. Corlett (chairman), Mr. T. E. Daniel (chair- 
man, North Western Electricity Board), Mr. F. C. Mealing (secretary, Midland Branch), 
Mr. W. Candelatt (national chairman), and Mr. J. B. Jones (vice-chairman) 
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further expansion. Mr. R. H. Corle 
(chairman) paid tribute to his officer: 
committee, and members for the su; 
port they had given. A collectio 
made on behalf of the Electric 
Industries Benevolent Associatic 
realised £25. 


Mr. A. Perry, consultant on produc - 
tion to Ransomes & Rapier, Ltd., has 
retired after forty-one years’ service 
with the company, and he has been 
presented with a wrist watch and 
electric clock by the works director, 
Mr. N. F. Dare, on behalf of his 
colleagues at Waterside Works. Mr. 
Perry was production engineer for 
twenty-four years. 


Mr. G. G._ Roberts, M.Sc. 
A.F.R.Ae.S., has been appointed to 
the board of Smiths Aircraft Instru- 
ments, Ltd., as director of research. 
He joined Smiths two years ago and 
was put in charge of the company’s 
guided weapons programme. In his 
new appointment he becomes respon- 
sible for all guided weapon and aviation 
research undertaken by the company. 


Mr. E. W. Thornton, B.Sc., has been 
elected managing director of the 
Victoria Electric Plant Co., Ltd., in 
succession to Mr. N. E. Brevig, who is 
retiring from the board. Mr. Brevig 
is remaining with the company as a 
consultant. 

Mr. R. G. Brandon has relinquished 
his directorship in the Hotpoint Elec- 
tric Appliance Co., Ltd. His interests 
are now devoted entirely to Halsey’s 
Electric Co., Ltd., of which he is 
chairman. 

Mr. E. A. Bromfield, general secre- 
tary of the Association of Supervising 
Electrical Engineers, asks us to 
mention that early application is 
advisable for tickets for the Associa- 
tion’s Ladies’ Night (Park Lane Hotel, 
8th December). The price is 35s each 
for members and their ladies and 42s 
for non-members. 

Remington Rand, Ltd., has formed 
an Electronics Division, and Mr. C. W. 
Elliott has been appointed its sales 
manager. 

Mr. T. H. Martin-Harvey, deputy 
chairman of the Telegraph Condenser 
Co., Ltd., will act as chairman of the 
company for the time being following 
the recent death of Mr. P. V. Hunter. 


Following a meeting of the Counc’! 
of the University of Leeds it was 
announced that an electronic computer 
was to be installed at the university in 
the autumn of 1957 at a cost of £50,000, 
and that Dr. A. S. Douglas had been 
appointed director of the electroni 
computing laboratory within th 
Department of Mathematics. Dr. 
Douglas, who is a Fellow and Union 
Bursar of Trinity College, Cambridge 
and a member of the staff of th 
Cambridge University Mathematica 
Laboratory, will take up his appoint 
ment in Leeds in September, 1957. I 
the meantime he will be available fo 
consultations while the computer i 
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being installed. A large part of the 
cost of the computer is being borne by 
tse University Grants Committee, but 
i: is hoped that additional aid will be 
forthcoming from industry interested 
in high-speed computing. The com- 
puter will be a medium-sized, general 
purpose machine and the facilities 
will be available to all scientific and 
technological departments of the 
university and to industrial and com- 
mercial organisations. 


Mr. W. Millar, A.M.I.Ex., has been 
appointed export manager of Mersey 
Cable Works, Ltd. Mr. Millar served 
an electrical apprenticeship on Clyde- 
side before service in the R.A.F. during 
the last war. He had since spent a 
period in Uganda as a sales engineer 
before joining the Sterling Cable Co., 
Lid. with whom he was recently 
assistant export manager. 

Mr. D. W. Foster, D.F.H., Graduate 
I.E.E., has been appointed London 
area manager of Mersey Cable Works, 
and he will shortly be operating from 
a new Office for the company at 
Adelphi, London, W.C.2. Mr. Foster 
has been for the last three years export 
manager for a British merchant house 
in Singapore and previously he was 
assistant branch manager for the same 
merchants in Ipoh. 


A four-man team from the British 
Thomson-Houston Co., Ltd., Willes- 
den, won the London Business Houses 
road relay championship at New 
Southgate on 27th October. The ten- 
mile race, which was organised by 
Standard Telephones & Cables, Ltd., 
was won in record time. The team 
received the trophy from Mr. R. G. 
Helbing, works manager. 


About 200 members of the staff of 
Collins Electrical, Ltd., and guests 
attended the annual dinner and dance 
of the company at the Ardington 
Rooms, Clapham Junction, on 26th 
October. Mr. C. E. Collins (chairman 
and managing director) presided and 
the opportunity was taken to present a 
gold watch to Mr. R. Scarlett to mark 
the completion of twenty years’ service 
with the company. In response to the 
toast of “Our Friends,” proposed by 
Mr. T. G. Fisher, Mr. A. Radcliffe 
said that he believed that the electrical 
industry was on the eve of a great 
expansion programme. An excellent 
cabaret, followed by dancing, rounded 
off a successful social evening. 





“ELECTRICAL WHO'S WHO” 


The 1956-57 edition of the ‘Electrical 
Who’s Who,” which is available from 
iliffe & Sons, Ltd., Dorset House, Stam- 
ford Street, London, S.E.1, has been 
considerably enlarged and contains 
some 7,000 entries in addition to an 
index in which names in the bio- 
graphical section are classified under 
companies and other organisations. The 
orice remains at 2Is (postage Is 5d) 











OBITUARY 


Lord Cozens-Hardy, M.I.E.E.—The 
death occurred on 22nd October, at 
the age of eighty-three, of Lord 
Cozens-Hardy, who after education at 
Rugby and electrical training joined 
Pilkington Bros., Ltd., in 1908. His 
particular work lay in the application 
of electricity in glass-making processes; 
at the time of his death he was a 
director of Pilkington Bros., Ltd. Lord 
Cozens-Hardy became an associate of 
the Institution of Electrical Engineers 
in 1896, an associate member in 1899 
and a member in 1904. 


Mr. G. T. Baker, M.Sc., who was 
recently appointed a director and 
research mana- 
ger, switching, of 
British Telecom- 
munications Re- 
search, Lrd., 
Taplow, died on 
23rd October at 
the age of forty- 
eight. Mr. Baker 
joined the Auto- 
matic Telephone 
& Electric Co., 
Ltd., one of the 
parent companies 
of BTR, Lid, 
in 1929, after 
graduating from the University of 
Wales. He had devoted the whole of 
his career to development and research 
work, specialising particularly in auto- 
matic switching systems. Altogether, 
he was involved in some 180 British 
patents, one of the projects in which 
he played an important part being the 
design of the 2,000 T switching 
system, now standardised by the 
British Post Office and many overseas 
administrations. Joining the Taplow 
organisation in 1947, Mr. Baker took 
charge of the electronic switching 
division which had then just been 
established. The laboratories under 
his control were engaged in the 
application of computer techniques, 
principally those using the magnetic 
drum in automatic telephone systems. 
Mr. Baker leaves a widow and three 
daughters. 


The late 
Mr. G. T. Baker 


Street Lighting in Liverpool 


LIVERPOOL City Lighting Commit- 
tee has the responsibility for lighting 
about 1,000 miles of roads and streets 
and so was one of the largest lighting 
authorities in the country, declared 
the chairman (Ald. Hugh Carr) at the 


annual aspection on 15th October. 
Ald. Carr said the latest available 
figures showed that a total of 35,606 
street lights were lit nightly, of which 
25,606 were electric; this compared 
with 33,000 lamps in 1939, when about 
18,000 were gas. The department’s 
£600,000 improvement and conversion 
scheme was progressing satisfactorily 
and was up to schedule. Of about 850 
electric lamps to be fixed in the second 
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year ending next March, 450 had 
already been installed. Much had 
been -done to improve the lighting of 
side roads by increasing the wattage 
of lamps. 

Increases in costs had proved a 
serious problem and he considered 
that as street lighting was a public 
service concessionary tariffs should be 
granted. 

Ald. Carr affirmed the Committee’s 
confidence in cut-off sodium lanterns 
and in using single standards on a 
central reservation for the lighting of 
dual carriageway roads. Cut-off 
lanterns reduced glare—an important 
factor in road safety. Because the 
light source was visible in non cut-off 
lanterns some people mistakenly 
assumed that they were brighter. 

New street lighting developments 
in the exhibition of equipment at the 
department’s headquarters included a 
cold cathode lantern of a type to be 
installed at the Pier Head (near to 
Liverpool landing stage). 

During the evening the Liverpool 
city lighting engineer, Mr. C. C. Smith, 
paid a tribute to his deputy, Mr. J. W. 
Smith, who when he retires during the 
coming year will have completed 50 
years’ service with the department. 


Faraday House Dinner 


ON Friday last the Faraday House 
Old Students’ Association held its 
annual dinner at the Savoy Hotel, 
London, under the chairmanship of 
Mr. T. W. Child. After the chairman 
had proposed the loyal toast, the toast 
“Faraday House” was proposed by 
Sir Gordon Radley, President of 
the Institution of Electrical Engineers. 
He said that he was amazed to see how 
many old students of Faraday House 
held positions of importance all over 
the world. This was really not surpris- 
ing since Faraday House training was 
essentially practical. Sir Gordon went 
on to say that scientists had found 
their way into the inner councils of 
the nation, but there was just as much 
need of engineers as they could trans- 
late scientific ideas into practice. 

The response was made by Dr. 
W. R. C. Coode-Adams, principal of 
Faraday House, who said that there 
had been a lot of talk about the 
shortage of technically qualified men 
and the blame had been laid in various 
quarters, but where were the students 
to come from? It was difficult nowa- 
days to find boys who were prepared 
to face the long grind of examinations. 
Boys should be encouraged at as early 
an age as possible to decide what they 
wanted to be. 

Mr. C. C. Inglis, immediate past 
president, F.H.O.S.A., then briefly 
proposed a toast to the guests and Sir 
John Maud, Secretary to the Ministry 
of Fuel and Power, replied in 
humorous vein. A toast to the chair- 
man was then proposed by Mr. 
T. A. D. Honnor, and Mr. Child 
replied briefly. 
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Electricity Supply Joint 

Consultation 

‘At the present time membership of 
the National and District Joint 
Advisory Councils of the electricity 
supply industry is made up of repre- 
sentatives of the Central Electricity 
Authority and the Electricity Boards 
and of the ten trade unions. As from 
1st April next, in addition to these 
members, the National Council will 
select from nominations forwarded by 
each District Council in England and 
Wales 12 Local Advisory Committee 
elected representatives—six manual, 
three technical and three clerical and 
administrative—who will sit on the 
National Council for a period of two 
years. Also each District Council will 
have 10 L.A.C. elected representatives 
—six manual, two technical and two 
clerical and administrative—whose 
term of office will be two years. 
Certain other substantial changes are 
embodied in the revised agreement. 


United Kingdom Duty Reductions 


Changes in the United Kingdom 
import tariff in consequence of the 
agreement reached at the G.A.T.T. 
conference in Geneva this year are 
listed in the Board of Trade Fournal 
of 27th October. Several electrical 
items are included such as wire and 
cables, mercury arc rectifiers, motors, 
generators and convertors on which 
the duty is reduced from 20 to 17} 
per cent. 


Induction Furnace for India 


Our illustration depicts the testing 
of the hydraulic mechanism on a 5-ton 
Birlec mains frequency coreless induc- 
tion holding furnace at the company’s 
works in Birmingham. It is to be 
installed in a large mechanised alloy 


A 5-ton mains frequency coreless induction 
holding furnace for India, under test 


iron foundry and is to be shipped to 
the Tata Engineering & Locomotive 
Works at Jamshedpur, India. Of a 
newly developed design, this furnace 
is the first of its kind to be exported 
from Great Britain to India. It repre- 
sents the completion of a large order 
including two 3-ton and two 7-ton 
Birlec “Lectromelt” arc furnaces 
together with two laboratory size 
furnaces. 


Russian Engineering Delegation 

An engineering delegation of nine, 
including eight professors, arrived in 
London on 24th October from Russia 
for a two weeks’ visit to study British 
technical training and education. The 
visit was arranged by the Soviet 
Relations Committee of the British 
Council in co-operation with the 
Institutions of Civil, Mechanical and 
Electrical Engineers, and follows on a 
similar visit by a British group which 
went to Russia last month. On 25th 
October the group visited the Institu- 
tions of Mechanical and Electrical 
Engineers, and on the following two 
days went to the engineering labora- 
tories at Cambridge. They were 
joined by members of the Bolshoi 
Theatre Ballet on 28th October at 
Stratford-upon-Avon and attended a 
special performance of Othello given 
by the Shakespeare Memorial Theatre 
Company. The delegates went to 
Rugby on 29th October where they 
visited Rugby Technical College and 
the English Electric Co., Ltd., in the 
morning and the British Thomson- 
Houston Co., Ltd., in the afternoon. 
A visit to the College of Aeronautics 
at Cranfield was made on 30th October 
and to the Imperial College, London, 
on 1st November. The delegates are 
visiting the Institution of Civil Engi- 
neers to-day. 


Consultants for Canadian Power 
Station 


Ewbank & Partners (Canada), Ltd., 
have been appointed consultants to the 
Manitoba Hydro-Electric Board for 
the design, construction and setting to 
work of its thermal power station at 
Selkirk, near Winnipeg. The contract 
for the two 66 MW turbo-alternators 
for this station was recently awarded to 
C. A. Parsons & Co., Ltd. 


Oldham’s Motor Show Dinner 


The 27th annual Motor Show dinner 
of Oldham & Son, Ltd., was held 
at the Connaught Rooms, London, 
W.C.2, on Thursday last week when 
Mr. S. J. Wrigglesworth, the com- 
pany’s general manager, presided over 
a gathering of about 450 representa- 
tives of battery-using industries. In 
proposing the toast of the guests the 
chairman of the company, Mr. John 
Oldham, O.B.E., expressed his confi- 
dence in the future of the motor-car 


industry and announced the eariy 
introduction of a new power battery. 
Referring to present-day conditions, 
he said that most of the things which 
industrialists were being exhorted to 
do were already being done by 
industrialists worth their salt. 

Mr. A. F. Noble proposed the toast 
“Our Hosts,” to which Mr. Edward 
C. Oldham responded. During the 
dinner music was provided by Sydney 
Jerome’s Orchestra and afterwards 
there was a cabaret show. 


Institute of Metal Finishing 


The annual dinner and dance of the 
Institute of Metal Finishing will be 
held on 7th December (7 for 7.30 p.m.) 
at the Waldorf Hotel, London. 
Tickets, 35s each, can be obtained 
from Mr. S. Baier, 9e, Cleveland Road, 
London, W.13, and applications should 
be made by 26th November. 


Prices of Materials 

In the accompanying table we give 
the basis prices of the more impor- 
tant materials used in the electrical 





COPPER, H.C. Electro ton £272 15s od 
Fire Refined 99°70% | ton £271 os od 
Fire Refined 99 aleel ton £270 os od 

COPPER Tubes .- | 1b 28 78d 
Sheet . ton a os od 


ALUMINIUM ingots ton a os od 


H.C. wire and ‘strip . ton £306 5s od 
LEAD, English .. | ton £114 15s od 

Foreign oe .. | ton £113 Os od 
MERCURY re . | flask £83 10s od 
TIN, block (English) . ton £819 os od 
ZINC, G.O.B. Foreign | ton £97 15s od 

Pale er -. | ton _ 

RASS Tubes: oa 

lb 2s 2}d 


drawn) . 
Sheet . ton £283 5s od 
Wire lb 2s 108d 

PHOSPHOR BRONZE 
Wire .. me Ib 4s 33d 

PLATINUM .. A oz £34 os od 

RUBBER, No. 1 R.S.S 
spot ae iq Ib 284d—283d 











industry. The figures given are the 
selling prices and are those quoted on 
Tuesday last. 


New Welding Company 


Broadcast Relay Service, Ltd. 
announces that a new company, 
Rediweld-Oerlikon Electrodes, Ltd., 
has been formed with an initial capital 
of £100,000, of which 70 per cent will 
be held by Broadcast Relay Service, 
Ltd., and its associates, and the remain- 
ing 30 per cent by Oerlikon Machine 
Tool Works Buehrle & Co., Switzer- 
land. The directors of Rediwelc- 
Oerlikon Electrodes, Ltd., are:—M*r. 
P. Adorian, M.I.E.E., M.Brit.I.R.U 
(chairman), Mr. G. Haim (managing : 
Mr. G. Malamoud, Brigadier I. C. 
Robertson, the Earl of Swinton, PC. ig 
G.B.E., C.H., M.C., and Sir W. Wavell 
Wakefield, M.P. The registered office 
is at Carlton House, Lower Regent 
Street, London, S.W.1. The new 
company will manufacture arc-welding 
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‘lectrodes and welding equipment, and 
-oduction will shortly be commenced 
: a factory at Crawley, Sussex. The 
‘mpany will be closely associated with 
2ediweld, Ltd., which is a subsidiary 
»f Broadcast Relay Service, Ltd. 


Oso mt 


Coming of Age 

Cable Covers, Ltd., has just cele- 
brated its twenty-first birthday and to 
mark the occasion it has produced a 
well-illustrated brochure describing its 
products. When the company was 
formed its business was solely con- 
cerned with cable covers for the 
protection of underground electric 
cables, but it has considerably extended 
its field of activities and now includes 
a complete supplies and service divi- 
sion for the electricity supply industry 
covering automatic mid-span connec- 
tors and other equipment for overhead 
transmission lines. Other develop- 
ments are the “Talurit” system of 
splicing wire ropes by high speed 
mechanical means, anchorage equip- 
ment for the pre-stressing of concrete, 
the CCL-Tremix immersion vibrator 
for use in the concrete industry, and 
the “ Talurit ” safety sling. 


Lorival Travelling Exhibition 


A travelling exhibition designed to 
show the full extent of its manufactur- 
ing resources and experience has been 
prepared by Lorival Plastics (United 
Ebonite & Lorival, Ltd.), Little Lever, 
near Bolton. There was a special show 
in London last. week and throughout 
the winter it will tour industrial 
centres of England, Scotland and 
Wales, so that plastics users every- 
where can see for themselves the 
design versatility behind Lorival 
moulding, extrusion or fabrication. 
The company specialises in the manu- 
facture of hard rubber products, 
plastics mouldings, extrusions and 
sheeting, pure liquid rubber and liquid 
rubber compounds, and among the 
applications displayed in the travelling 


GAIAL PLASTICS 
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Two sections of the Lorival travelling exhibition 


exhibition are facilities offered to 
battery makers, which include hard 
rubber starter battery containers, 
industrial battery boxes, cell lids, 
finned tubes and _ injection-moulded 
baffle vent plugs. 


Lancashire Dynamo and 
J. G. Statter Acquisition 


Lancashire Dynamo Holdings, Ltd., 
announces its proposal to acquire the 
business of J. G. Statter & Co., Ltd., 
of Amersham Common, Bucks., and 
for this purpose the directors propose 
to increase the capital of Lancashire 
Dynamo Holdings to £3,000,000 by the 
creation of 500,000 ordinary shares of 
£1 each. 

The Statter Co. was formed in 1920 
and manufactures switchgear and 
switchboards of various types together 
with air break and oil immersed 
circuit-breakers and associated equip- 
ment. The circuit-breakers are suit- 
able for use on l.v. and h.v. systems up 
to 15 kV and 350 MVA rupturing 
capacity. As the Statter products are 
complementary to those at present 
manufactured within the Lancashire 


H.V. switchgear in course of erection in the assembly bay at the Amersham Common 
works of J. G. Statter & Co., Ltd., which company Lancashire Dynamo Holdings, Ltd., 
is proposing to acquire 








Dynamo group, the acquisition of the 
new company will strengthen the 
manufacturing activities of the group. 
The whole development is part of the 
policy of Lancashire Dynamo to 
extend its interest in the field of 
industrial electrical equipment and 
will assist the group in meeting the 
demands of this rapidly expanding 
market at home and overseas. The 
proposed acquisition will also in- 
clude Minerva Mouldings, Ltd., an 
associated company of Statter’s, which 
manufactures a wide range of moulded 
products for the electrical industry. 
Colonel G. S. Marston, D.S.O., M.C., 
M.I.E.E., M.R.I., who founded the 
company in partnership with the late 
Mr. J. G. Statter, has recently com- 
pleted an overseas tour including 
India, Australasia and the Far East, 
when he visited the overseas repre- 
sentatives and customers both of 
Statter’s and Lancashire Dynamo. 


South Wales Steelworks 
Installation 


We are asked to state that F. H. 
Wheeler & Co., Ltd. of Cardiff, 
carried out the control wiring of the 
five-stand mill at the works of the 
Steel Company of Wales which was 
illustrated in Henley’s advertisement 
in our issues of 12th and 26th October. 
They were also responsible for the 
whole of the lighting and alarm 
circuits. 


Tinplate Workers’ Scholarships 


The Court of the Worshipful Com- 
pany of Tinplate Workers has again 
decided to offer up to twelve travelling 
scholarships, each to the value of £50, 
on the same conditions as last year. 


Management Conference 


A conference on “ Management— 
Profits—Living Standards” was 
opened on Wednesday at Harrogate by 
the British Institute of Management. 
Among the papers which have been 
presented are “The Design Function 
—Gap or Bridge between Sales and 
Production,” by Mr. D. W. Morphy, 
joint managing director of Morphy- 
Richards, Ltd., and “ Effective Com- 
munication in Industry,” by Mr. R. H. 








B.T.H. 275 kV oil circuit-breakers for the C.E.A. supergrid 
being assembled at the company’s Willesden factory 


Coates, divisional controller, Southern 
Division, Central Electricity Authority. 
The conference ends to-day (Friday). 


275 kV Switchgear for High 
Marnham 


The British Thomson-Houston Co., 
Ltd., has received an order valued at 
£550,000 from the East Midlands 
Division of the Central Electricity 
Authority for 275 kV switchgear at 
the new High Marnham generating 
station. The 200 MW turbo-alterna- 
tors at this station will be connected 
directly to the supergrid through 
step-up transformers. 

The order includes nine 275 kV 
lenticular-tank oil circuit-breakers 
which will control two  generator- 
transformer units, two station trans- 
formers, three feeders, a busbar 
coupler, and a bus section. Similar 
lenticular-tank circuit-breakers are 
now in service on the supergrid at 
West Melton and Castle Donington 
substations, and further orders are in 
hand for Monk Fryston and Willing- 
ton substations, the circuit-breakers for 
which are shown in the accompanying 
picture being assembled at the B.T.H. 
Willesden Works. 


Telecommunications Power 

Supplies 

The reliability of telecommunica- 
tion systems lies not only in the care 
taken to ensure freedom from equip- 
ment faults but also in planning to 
avoid breakdowns due to external 
causes such as failure of electricity 
supply where equipment is fed from 
the public supply mains. In the case 
of a network involving some hundreds 
of telephone circuits a mains failure, 
even for a limited period, would be 
costly and have far reaching con- 
sequences. 

To guard against such a possibility 
Standard Telephones & Cables, Ltd., 
and Pelapone Engines, Ltd., have 
jointly designed a “no-break” power 


plant which has been supplied with 
telecommunication systems provided 
and installed by the company in many 


parts of the world. A 
55 kVA plant of this 
kind in an extensive 
communications con- 
tract has just been com- 
pleted successfully. 
Basically the plant 
consists of an electric 
motor and an_alter- 
nator, a diesel engine 
and a heavy flywheel 
and magnetic clutch. 
The motor, alternator 
and flywheel run con- 
tinuously; the motor 
takes current from the 
mains supply and the 
load is fed from the 
alternator. In the event 
of a supply failure the 
diesel engine _ starts 
automatically and is 
coupled by the mag- 
netic clutch to the flywheel and 
alternator. The stored energy in the 
flywheel is such that it will drive the 
loaded alternator at full speed for a 
sufficient time to enable the engine to 
take up the drive. In this way there is 
no break or interruption in the flow of 
current from the alternator to the load. 


Radio and Electronic 
Component Show 


The annual exhibition organised by 
the Radio and Electronic Manufac- 
turers’ Federation is to be held next 
April (8th to 11th) at Grosvenor House 
and Park Lane House, London, W.1. 
To conform with its widened scope the 
exhibition has been re-titled “The 
Radio and Electronic Component 
Show.” Because of its growth (160 
manufacturers are expected to partici- 
pate next year) it has become necessary 
to arrange the display in two sections 
which, however, are close together. 
Admission will be by tickets obtainable 
from the Secretary, R.E.C.M.F., 21, 
Tothill Street, London, S.W.1. 


“ Wireless World” Diary 


The 1957 Wireless World diary, 
which is now in its thirty-ninth year 
of publication, has eighty pages of 
information relating to radio matters, 
including base connections for 600 
current valves, design data, frequency 
allocations, addresses of radio 
organisations in this country and 
abroad, and much other technical and 
general information. It is in two 
bindings, leather (price 6s, overseas 
5s), and rexine (4s 3d, overseas 3s 6d), 
plus 3d postage. It is published by 
T. J. & J. Smith, Ltd., 12, Hanover 
Square, London, W.1, in conjunctien 
with Wireless World, Iliffe & Sons, 
Ltd., Dorset House, Stamford Street, 
London, S.E.1. 


Falkirk Society’s Jubilee 

The Falkirk and District Electrical 
Society celebrated its silver jubilee by 
a special dinner meeting at the Plough 


Hotel, Stenhousemuir, on 19th 
October when Mr. W. J. Coull (presi- 
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dent) presided over a large gatheri:.g 
of members and guests. The guest «f 
honour was Prof. M. G. Say of the 
Heriot Watt College, Edinburgh, wl.o 
proposed the principal toast, to which 
Commander F. Walker replied oa 
behalf of the Society. Mr. R. Ii. 
Garner, principal of the Coatbridge 
Technical College, proposed “The 
Electrical Societies of Scotland” ard 
Mr. A. K. Nuttall, president of the 
Motherwell Society, replied. 


Planning for Light 

A public meeting organised by the 
Electrical Association for Women, on 
“ Planning for Light,” will be held on 
21st November (2.15 p.m.) at the 
Institution of Electrical Engineers, 
Savoy Place, London, W.C.2. Points 
arising from the recent lighting cam- 
paign will be discussed and the 
housewife’s questions will be answered 
by Miss Elizabeth Gundrey (News 
Chronicle), Miss Sydney Foott (Coun- 
cil of Industrial Design) and Mr. 
R. T. O. Freeth (Lighting Service 
Bureau). The chairman will be Miss 
Norah Balls. 


Simplex Sales Conference 


The Simplex-Creda annual sales 
conference, under the chairmanship of 
Mr. E. G. Plucknett, was held from 
17th to 21st October inclusive at 
Ashorne Hill, Warwickshire. The 
conference was opened by Mr. F. W. 
Martin, deputy chairman. 


E.W.F. Meeting and Dinner 


The annual general meeting of the 
Electrical Wholesalers’ Federation 
will be held on Thursday, 21st March, 
at the Dorchester Hotel, London, W.1. 
This will be followed by the annual 
dinner at the Dorchester Hotel the 
same evening. 


Trade Announcements 


Norris Industrial Consultants, Ltd., 
is establishing a branch company, 
probably in the Salisbury area of 
Southern Rhodesia, to be operative in 
from two to three months’ time. Mr. 
J. G. Norris, managing director, is at 
present in Rhodesia on an industrial 
tour of the Federation. 

Mr. F. W. Peters, who recently 
joined the sales force of the Revo 
Electric Co., Ltd., has been appointed 
the company’s representative for the 
West Midlands area. Mr. Peters was 
formerly with the English Electric Co., 
Ltd., Birmingham Branch. 


Atlas Lighting Convention 


The success of the Atlas Lightin; 
Conventions in London resulted in s» 
many requests for an opportunity to 
see the presentation from those wh» 
were unable to attend that a furthe* 
convention was held on Monday last 
at the Scala Theatre, London. Th: 
programme was similar to previous 
conventions featuring the Atlas film 
“ The Better to See,” a presentation ©! 
new light sources and products by Dr. 
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'{. H. Ballin, technical sales manager 
of the company, and a demonstration 
of new lighting techniques including 
electronically-controlled colour fluores- 
cent lighting by Mr. H. H. Hewitt. 


The Design Centre 


Prominence is given in the eleventh 
vonual report (for 1955-56) of the 
council of Industrial Design to the 
Jesign Centre which was opened by 
the Duke of Edinburgh in April last 

28, Haymarket, London, S.W.1. 
This is a continuous but changing 
display of British-made goods in 
current production chosen for their 
high standard of design. The average 


Henley’s 


W. T. Henley’s Telegraph Works 
Co., Ltd., celebrated their centenary in 
1937, basing it upon the business 
started in 1837 by William Thomas 
Henley. The North Woolwich Works 
which Henley founded reach their 
hundredth year about 1959 but it was 
not until about twenty-five years after 
Henley’s death that the works at 
Gravesend (now by far the largest unit 
in the Henley organisation) com- 
menced operations. 

The original Gravesend cable fac- 


Above: Henley’s Gravesend cable factory, 
circa 1910. Right : View of the modern 
engineering department at Gravesend 


tory, built on the Crete Hall estate by 
the Thames, which was 7ooft long with 
a floor area of 177,000 sq ft, is still in 
use though it has been considerably 
added to from time to time to provide 
a large copper wire-drawing plant, 
esearch and test areas, and other 
epartments. Growing needs dictated 
he building in 1920 of a separate wire- 

‘awing plant, since greatly extended; 
his now supplies the requirements of 
le company’s other cable factories at 

orth Woolwich and Birtley (co. 

urham). 

At the Gravesend works the com- 
pany began the production in a small 
way of cable joint boxes and fusegear. 
This work was moved to a new build- 


number of exhibits at any one time is 
between 950 and 1,000. It is financed 
by industry: matched by an equal 
Government grant and the report 
contains an appendix listing the sup- 
porters who include a number of 
electrical manufacturers. During its 
first six months the Centre was visited 
by about 380,000 people and more than 
11,000 trade and personal inquiry cards 
were filled in and passed to manu- 
facturers. 


Dutch Atomic Exhibition 


At Schiphol Airport, Amsterdam, an 
international exhibition will be held 
from 15th June to 8th September, 1957, 


831 


at which achievements in the field of 
atomic study will be shown. Nine 
countries have so far agreed to 
participate, including the U.S.A. and 
Soviet Russia. 


Electricity in the Garden 


The Exeter Electric Club held its 
monthly meeting at the Rougemont 
Hotel on 18th October. The speaker 
was Mr. J. Rothera, the Club’s hon. 
treasurer, who spoke on “ Electricity 
in the Garden.” Slides were used to 
illustrate the first half of his talk which 
dealt with agriculture and during the 
second half a coloured film was shown 
giving information on horticulture. 


Gravesend Works Jubilee 


ing in 1910 but rapid growth necessi- 
tated the provision, just before the war, 
of what was virtually a _ separate 
engineering works on the remaining 
eleven acres of the site of the once- 
famous Rosherville Gardens which the 
company had already acquired for 
earlier extensions. This new engineer- 
ing department is well laid out and 
equipped with the most modern pro- 
duction plant, including a large battery 
of hydraulic moulding presses. Its 
products include cable boxes, distribu- 


; 


tion pillars, fusegear and “Solon” 
soldering irons. The buildings house 
the administrative offices and a 
spacious drawing office. 

Another direction in which Henley’s 
have thoroughly equipped themselves 
at Gravesend is in the plant for the 
testing of cables for the highest 
voltages, including a 1,200 kV impulse 
generator and _ short-circuit testing 
plant for proving medium-voltage fuses 
up to the highest ratings. 

To-day, the Gravesend Works 


consist of a group of buildings with a 
total floor space of over 800,000 sq ft. 


Last Friday a Press luncheon to 
celebrate the jubilee of the works was 
held at the Clarendon Hotel, Graves- 
end, when Mr. H. D. Parsons, general 
sales manager, presided, and the 
company included Mr. W. H. Lythgoe 
(assistant chief engineer of the com- 
pany), Mr. S. J. Wilson (general works 
manager, Gravesend), Mr. V. B. Twiss 
(assistant general works manager), 
Mr. H. W. Breeze (engineering works 
manager), Mr. W. C. Barry (research 
manager), Mr. H. Hubbard (manager, 
engineering sales department), Mr. 
E. H. Still (former test superintendent) 
and Mr. A. S. Brewer (advertising 
manager). 





832 


PUMPS FOR LIQUID METALS 


Heat Transfer Media for Nuclear Reactors 


In a paper presented before the Utilisation Section of the 
Institution of Electrical Engineers on 25th October, Dr. 
L. R. Blake (British Thomson-Houston Co.) discussed 
design features of electromagnetic pumps for moving liquid 
metals. The two main types considered were based on 
conduction (a.c. or d.c.), in which a magnetic field was 
established across a tube containing liquid metal to which 
current was fed through electrodes fitted to the tube walls, 
and on induction, in which a travelling field induced a 
requisite current. The induction pump took three main 
forms: annular linear (Alip), flat linear (Flip) and 
spiral (Sip). 

Conventional mechanical methods of pumping liquid 
metals presented difficulties in regard to glands, seals and 
bearings, whereas electromagnetic pumps made use of the 
pressure developed within highly conductive liquid when 
carrying current in the presence of a magnetic field. 
Sodium and sodium-potassium were particularly suitable 
where the rate of heat transfer was high, as in a fast reactor. 
Bismuth, which dissolved uranium and possessed a low 
neutron-absorption cross-section, was more applicable to 
liquid-fuel reactors. Sodium had better pumping properties 
and lower values of resistivity, viscosity and density. 

Successful operation of electromagnetic pumps depended 
upon obtaining simultaneously in the liquid a current and 
a magnetic field perpendicular to each other and to the 
required direction of current flow, as for electric motors 
(Fleming’s left-hand rule). 

After giving attention to the theoretical principles under- 
lying the design and performance of the several types of 
pump, the author discussed the reasons for their lower 
efficiencies and, with a.c. designs, power factors, compared 
with those of electrical machines of similar ratings. The 
a.c. conduction pump was restricted to small power 
applications, since eddy-current losses rapidly increased 
with size, but it avoided d.c. supply difficulties where 
thousands of amperes were required at a one-volt level. 
The d.c. conduction pump gave the best performance of 
any pump with bismuth at all power levels and had as high 
an efficiency as any with sodium, but its supply rectifier 
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Conduction pump in its simplest form 
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or homopolar generator made it less convenient than the 
induction pump; one advantage, however, was the low level 
of insulation needed. Induction pumps handled fluids like 
bismuth with great difficulty and became only just practi- 
cable at high powers, but they were still unattractive owing 
to their large size, low efficiency, poor power factor and 
hold-up of fluid. On the other hand with fluids having 
low resistivity, viscosity and density, such as sodium, 
sodium-potassium and lithium, the spiral induction pump 
dealt more effectively with low-power and high-pressure 
low-flow applications and the linear induction pump with 
most larger power applications. Much of the work recorded 
in the paper was carried out in the research laboratories of 
the British Thomson-Houston Co. at the request of the 
Atomic Energy Research Establishment, Harwell. 


DISCUSSION 


Opening the discussion Mr. D. A. Watt (A.E.R.E., 
Harwell) said that linear induction pumps were the most 
convenient for alkaline metals, but the d.c. conduction pump, 
preferably with homopolar generator, was most effective for 
bismuth, especially in the very large sizes, and for all 
applications requiring a high-pressure rise it could be 
designed with a reasonably good power/weight ratio. 

Professor W. Murgatroyd (Imperial College) said that 
during the past few years many pump arrangements had 
been proposed to deal with special conditions such as high 
pressure and high temperature, but most of them had never 
been constructed. One which differed in principle from 
the pumps described in the paper was the centrifugal type 
in which the magnetic field was used to spin the liquid 
metal and the pressure rise became a centrifugal pressure 
rise. The first induction pump to be built in this country, 
eight years ago, had been of this type. Its operation had 
to be restricted because the very high pressures it produced 
were becoming too great for its mechanical strength. 

Mr. T. I. M. Crofts (U.K.A.E.A., Windscale), crediting 
the rapid development of electromagnetic pumps to the 
needs of liquid-metal-cooled nuclear reactors, suggested 
that their use would spread to the older industries when the 
advantages of liquid metals as coolants were fully exploited. 
One advantage of electromagnetic over mechanical pumps, 
in spite of their lower efficiency, was their inherent safety, 
but the use of very thin-walled channels might sacrifice 
safety for improved performance. In one instance, with an 
annular linear induction pump, 400 g.p.m. of sodium- 
potassium was flowing at 200 deg C with a velocity of 
30 ft/sec in a duct of 0-02in wall thickness, and he had not 
felt at all happy about it. 

Mr. A. S. Fenemore (E.E.C.) emphasised that the winding 
leakage reactance of the flat pump was considerably lower 
that that of the annular type. With the same basic design 
for both, the annular design had nearly twice the slot leakage 
flux and the slot winding leakage reactance was nearly four 
times as great. Generally, the annular pump would. have 
a lower power factor than the flat pump. Mr. Fenemore 
illustrated some experimental flat induction pumps giving 
400 g.p.m. in which the windings operated much below the 
temperature of the liquid metal. These pumps, he said. 
had pumped liquid metal at 340 deg C continuously, and 
two of them had now been endurance tested for ovet 
11,000 hours. 

Mr. W. B. Woollen (A.E.R.E., Harwell) agreed with the 
author that for sodium the induction type of pump had 
no competitor, but pointed out that for power reactors very 
much larger pumps would be required than any considered 
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so far, going up to 10,000 g.p.m., and then the arguments 
might change. For pumping high-resistance fluids it 
seemed necessary to fall back on d.c. types, which had serious 
disadvantages. Could the low-frequency type be developed 
for this purpose, or the rotating field type, in which the 
rotating field was generated by mechanical means outside 
the pump? 

Mr. A. B. J. Reece (E.E.C.) said that in dealing with the 
pulsating components of core flux in linear induction pumps 
the author implied that the effect on losses, and therefore 
on efficiency, would be the same for both annular and flat 
versions, but it was only in the annular version that the tube 
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and liquid metal formed short-circuited turns linked with 
the pulsating component of the core flux. 

Professor G. H. Rawcliffe (Bristol University) said that 
the author had started as regards the induction pump from 
the accepted theory of the induction motor and had added 
factors to show the result of end effects, which were the 
really important difference between a machine and these 
pumps. There was a strong family resemblance between 
these pumps and the variable speed motor on which 
Professor Williams and his team were working at Manchester, 
and the end effects as the conductors went into Professor 
Williams’s “arrays” must closely resemble the end effects 
as the fluid went into and out of the field of the magnetic 
pump. . 

Mr. D. T. Shore referred to the advantage of having no 
moving parts in electromagnetic pumps, but the thinness 
of the pump tube seemed an inherent point of weakness. 
They had used the small a.c. conduction pump very success- 
fully, operating at 650 deg C for a considerable period. 
They had thought of using a larger pump, but it would 
have cost five to eight times as much as a mechanical pump. 

Mr. R. H. Phillips said that if there was any possibility 
of going up to a temperature of 1,250 deg C it would open 
up a very interesting field. 

The author, in reply, agreed with Mr. Woollen that the 
semi-mechanical pump had a real future. In reply to Mr. 
Shore, he expressed the conviction that electromagnetic 
pumps, especially of the linear induction type, should be 
appreciably cheaper than mechanical pumps. Development 
costs made the price seem high at the moment, but he 
thought that manufacturers of pumps would appreciate the 
growth which was likely to take place and charge 
accordingly. : 

The meeting was attended: by eight professors in the 
fields of science and technology from the U.S.S.R., who 
were welcomed by the President. 


Propulsion Developments 





EVOLUTION of marine and locomotive engineering within 
the last forty years or so provided the subject of the presi- 
dential address which Mr. T. A. Crowe delivered before the 
Institution of Mechanical Engineers on 19th October. 
Concerning railway electrification, he foresaw major develop- 
ments throughout the world within the next few years, 
mainly as a result of the success in France of the 50 c/s 
single-phase 25 kV system. That system could save 50 per 
cent of the cost of substations and overhead lines as com- 
pared with the orthodox d.c. system. To-day two-thirds of 
the route mileage of the world’s electric railways was d.c., 
principally at 1,500 V or 3,000 V with substation spacings 
of 9 to 12 miles or 18 to 25 miles. With the 50 c/s system 
substations could be spaced up to 60 miles apart, yielding 
total capital savings over d.c. of 28 and 12 per cent 
respectively. On the Euston-Manchester-Liverpool route 
the saving of a.c. over d.c. at 1,500 V was estimated to amount 
to almost £6 million plus £1 million per annum in running 
costs. 

French experience was that the a.c. supply should be 
converted on the locomotive by rectifiers driving normal 
traction motors. Germanium rectifiers used experimentally 
in Great: Britain on the Lancaster-Heysham line showed 
their advantages when built up in small units to be compact- 
ness, flexibility and robustness under vibration. Single- 
anode mercury arc rectifiers were expected to give similar 
results. Main line diesel locomotives in use throughout the 
world mostly employed electric transmission, which gave an 
infinitely variable gear between the engine and the driving 
wheels, as contrasted with mechanical gearing in which 
during acceleration the drive proceeded in a series of steps. 
Diesel-hydraulic transmission, which had an efficiency 
comparable with that of the diesel-electric system, had, 
however, made rapid headway during the last few years. 
A gas turbine built by Brown Boveri had been in service 
on the Western Region of British Railways for several years 
and a pulverised-coal-fired unit was nearing completion at 
the North British Locomotive Works. 











EYOTSaid ELECTRICAL 


EQUIPMENT 





In the following survey we list upwards of forty manu- 
facturers of low temperature heaters including convector 
heaters, water or oil-filled radiators, fan heaters, panel 
heaters, etc. From the,safety aspect, particularly where 
young children are concerned, this form of heating is ideal; 
not only are the elements completely enclosed but the 
danger of burning is negligible because of the low surface 
temperature of the cabinet or outside casing. 

With the convector heater a wide variety of designs is 
available and many of the present-day models serve a two- 
fold purpose, for in addition to their primary use as room 
heaters they are also pleasing items of furniture. Although 
the full heating effect is not at first available after switching 
on, as is the case with the radiant type electric fire, it will 
be appreciated that due to their residual heat the convector 
heater, and more so the oil-filled radiator, do continue to 
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LOW TEMPERATURE 
HEATERS 





emit heat for some time after being switched off. Most 
makes of radiators (so styled because of their outward 
resemblance to the conventional hot water radiator) and 
convectors, with a loading of 1 kW and upwards, are 
thermostatically controlled, ensuring an even level of 
temperature as well as economical use of electricity. 

Colour appears to be playing an important part in this 
season’s new models. The Simplex Electric Co., Ltd., 
have introduced two new “Creda” heaters, the 1 kW 
“Capri” and the 13 kW “California,” in a range of 
two-tone colours, while L. G. Hawkins & Co., Ltd., 
announce their new system of convector heating in 1 and 
2 kW sizes with a choice of six harmonising colours. The 
latest G.E.C. convector heaters, in 1 and 2 kW sizes, are 
similar in design, both having rectangular hammered 
bronze cases with dark bronze top and feet. 
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oon | l 3 l i 
Manufacturer Name or | Type | (H a D.) | Element Method of | Casing | Finish Price Purchase | 
Model | a Asi Sry Loading | Control | | (excl. tax) Tax 3 
ARGOSY EN-* “ Argosy ”’ Portable 24 x 20 x 8} 2kW | Thermostatic Steel Old gold £8 0 6 £3 9 6 
GINEERING, } stoved 
LTD., | | enamel 2 
Hertford Road, a 
Barking, Essex. | | a 
7 
| : 
P. W. BAKER & “ Mayhurst”” | Portable | ixtl | 23 kW | 3-heat, Steel Hammer £it 9 8 5 3 Ea 
=? (SALES), | dia. thermostatic bronze € 
Maybury, & 
Woking, Surrey. # 
“* Champion” Portable | 222 x 93 750 W | 2-heat Steel Silver bronze £3 12 6 éi tl tl 
SIA dia. 
“Champion” _ Portable «38x 10k |S KW | 2heat Steel | Silverbronze £4 5 0: £117 5 
92A dia. | | & 
| ‘* Champion "’ Portable 243 x 13 23 kW | 3-heat | Steel and Silver bronze £5 12 6 iz 9 <6 § 
| 83A | dia. | cast iron ? 
** Radiant- Portable 26x20} x92 | I kW radiant] 3-heat | Steel | Silver bronze £i5 0 0 £6 12. 0 
Convector "’ | d | 
750 ; ; PSkW | } 
convection ; | 
= Cegsper i Portable 24x20} x8 i kw | 2-heat | Steel Silver bronze £7 6 © 4&3 4 3 
' 
| | | | 
aa ee ee eee | ie — s 
“ Convector ”’ | Portable 24 x 36x8 } 2kW ss 3-heat Steel | Silver bronze £11 10 O ee 
752B (752B) | (752B) (752B) 
and 3 kW #12. 5 0 £5 7 10 
752AB (752AB) | (752AB) (752AB) q 
“Zephyr” | Portable 21 x 18x 52 1 kW 2-heat | Steel Two-tone £7 6 O m8 4 3 : 
851 | (thermostat | bronze 
BELLING & CO., | extra) | 
LTD., I —| ———— a a 
Bridge Works, “Zephyr ”’ Portable 21 x 325} | 2kW 3-heat Steel Two-tone £11 10 O G& t+ 3 
Enfield, 852 | (thermostat bronze 
Middx. | | extra) | | 
“ Zephyr ” Portable 21 x 45x 5} 3 kW 3-heat Steel Two-tone £15 0 0 £6 12 0 
853 | (thermostat | bronze | 
extra) 
“Warm Air | Wall | 233 x6x5 | 750 W | 2-heat Steel | Silver bronze £415 0 £2 1 (10 
Circulator " fixing | | 
85 | | | | | 
3 en oP le ip se I a a ee as oe f 
“Warm Air Wall | 233x125 } ISkW | 2-heat Steel Silver bronze £7 10 O £3 6 Oj 4 
Circulator ”’ fixing | | | | 
86 | | 
a = en even eee [eer ———______|______ ee eee ees — ——— = ai ines 
“Warm Air Corner 233 x9 x 63 | 750W | 2-heat Steel Silver bronze £5 0 0 £2 4 0 
Circulator "’ fixing | 
87 
“* Handy Floor | 13x 43 250 W —, | Steel and Bronze ft 0 £0.15. 3 
Heater ”’ mounting dia. | cast iron 
952 } 
“ Zephyr” Wall =| .228 x 18x 6} —_ | 2m | Sen Two-tone 7#66| @44 
851F fixing (thermostat bronze 
extra) 
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Manufacturer Name or Type (H ae D.) Element | Method of | Casing | Finish Price Purchase 
Model Pg . Loading Control (excl. tax) Tax 
in inches } | 
| “* Zephyr ”’ | Wall | 22} x 32 x 6} | 2kW | 3-heat | Steel Two-tone i 4ite@ @f-& tg 
| 852F fixing | (thermostat bronze | 
extra) 
BELLING & CO., | “Zephyr” | Wall 22} x45 x6} 3kW | 3heat | Steel | Twotone | £15 00, £612 O| 
LTD., 853F fixing | (thermostat bronze 
pbs Works, extra) | 
Enfield, |__| —____|-_-__ = } — | _—____|-___ 
Middx. | “ Air | Wall or | 33 x8x 133 500 WSC — Cast iron Vitreousenamel| £2 0 0/| £017 8 
continued) | Warmer” | floor | 
| 961A | mounting | | 
“ Air | Wall or | 33 x8x 18 1 kW = | Castiron | Vitreous enamel| £2 10 0 £i 2 0 
Warmer ” floor | 
| 96 | mounting | | | 
| ~ Electro: | Semi-portable | 22x2I1x5} | IkW Single or Cast iron | Sprayed fig 50) £07 
| apour”’ -heat | aluminium or } 
| 4PR switch | bronze paint 
Po nsaai Semi-portable | 28 x 27 x 5} 1} kW ae or Cast iron ; Sprayed £21 17 0 sg? a 
apour” | | | -heat | aluminium or 
6 PR switch bronze paint 
BENHAM & “ Electro- Semi-portable 28 x 31 x5} 2kW Single or Cast iron Sprayed £24 0 0 £i0 Il 3 
SONS, LTD., ;_ Vapour” | (7 PR) and 3-heat aluminium or 
66, Wigmore | 7 PR and 7 PS | 28 x 21 x 84 switch | bronze paint 
Serest, cane (7 PS) | | 
London of. = — 
: wee | Semi-portable 28 x 27 x 83 | 23kW | Single or | Cast iron Sprayed £26 17 6 | £11 16 6 
‘apour”’ | | } 3-heat | aluminium or | 
8 PS | } switch | bronze paint : 
wot Semi-portable | 28 x 33 x 8} 3 kW Single or | Cast iron Sprayed 9 5 @} 4a § 
apour”’ | | | 3-heat aluminium or 
| 9 PS | | | switch bronze paint 
™ ol nun or | 20 x 223 x 7} | 1 kW Variable Steel Peach bronze | £10 12 6 | £413 3 
wal | | thermostatic or 
BERRY’S ELEC- | mounting penny bronze 
TRIC, LTD., | — —— - } a B -|——_————_—_ ———+4 
Touchbutton “ Raydair ”’ Portable or | 20 x 30} x 7} | 14 kW Variable Steel Peach bronze £13 15 6 £6 Ol 
House, 890/13 wall | thermostatic or 
pe oe igaa mounting | penny bronze 
London, W.I. |——_—_— ———————— ————————— — ———— | — 
| ‘* Raydair”” Portable or =| 20 x 45 x 7} 2 kW Variable Steel Peach bronze § £21 5 O £9 6 6 
890/2 wall thermostatic or 
mounting penny bronze 
| 



































I. Berry’s 890/2 ‘* Raydair” 
heater 

2. P. W. Baker & Sons ‘* May- 
hurst”’ space heater 

3. Benham “ Electro-Vapour ” 

radiator 

Argosy Engineering 2 kW 

model 

Belling ‘* Zephyr” 1, 2 and 

3 kW range 
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Manufacturer 


Type 


Size 
(H.W. & D.) 
in inches 


Element 
Loading 


Method of 
Control 


Casing 


Price Purchase 
(excl. tax) Tax 





BESCOL (ELEC- 
RIC), LTD., 

118, Parkfield 

Road, 

Saltley, 

Birmingham, 8. 


Portable 


28 x 183 x 6} 


2kW 


Switch 
(244) or 
thermostat 


Steel 


Various colours 





BRITISH 
NATIONAL 
ELECTRICS, 
LTD., 
Newarthill, 


Motherwell, 
Lanarkshire. 


Portable 


243 x 191 x83 


Thermostatic 


Black crackle or 
hammered grey, 
flame gold 
louvres 











Portable 


223 x 193 x 8} 





Thermostatic 





Black crackle or 
hammered grey, 
flame gold 
louvres 


| £715 0 





E.K.COLE,LTD, 


Thermovent 
Heating, 

5, Vigo Street, 
London, W.|I. 





Portable 


23 x 163 x 93 


None 
(FRI) 


| thermostatic 
(FRCI) 





Polished walnut 
(black, ivory, 
beige or red 

15s extra 


| 
plus 6s 8d P.T.) 


ss nN) 


CFR!) 





Portable 





23 x 253 x 93 


| 
| Half-heat | 
(FR2) 


thermostatic 
FRC2. 


' 
| 
| 
| 
| 
| 
| 


Plastic 


Polished walnut 
(black, ivory, 
beige or red 

22s extra 

plus 9s 8d P.T.) 


£5 Ol 
ass 


{FRC2) 


| 
| 
at 
| ver i): 
£1110 o | 
| 
| 
| 





Portable or 
wall 
fixing 


23 x 15} x 83 


None 
(SRI) 
thermostatic 
(SRCI) 


Light bronze 
stoved enamel 





Portable or 
wa 
fixing 


23 x 243 x 83 





Half-heat 
(SR2) 


thermostatic 
SRC2 





Light bronze 
stoved enamel 


£7 15 
ae 


| RCI)” 


| £10 0 0° 


iF (SRI) | 


(SRC2) 








Portable or 
wall 
fixing 


23 x 243 x 83 





Inset 





223 x 141x 18 


(panel) 
183 x 128 x 5} 
(recess) 





22} x 234 x If 
(panel) 
+ x21 x5} 
(recess) 





 Half-heat 
(SR3) 
therr co 


Light bronze 
stoved enamel 





Plastic 
panels, 
steel 
grilles 


| 
| 
| 


Walnut or 
black panels, 


| gold enamelled | 


grilles 


| £11 0 0. 
| ¢SR3) | 


| | 5.4 
| (SRC3) (SRC3) 





| £1000) 
"as 
£1110 0) £5 O11 


| (8 é1)° (BC!) 





| pe switch 
(B2) 


thermostatic 
(BC2) 


panels, 
steel 
grilles 


Walnut or 
black panels, 


gold enamelled | 


grilles 


[£92 F436 
(B2) 

| £13 15 0 
(BC2) 








Wall 
mounting 


20 x 133 x6 


None (75), 
on/off switch 
(75/S), 
thermostatic 
(75/TC) 


Steel 


Light bronze 
stoved enamel 





Wall 
mounting 





20 x 133 x6 


None (1), 
on/off switch 


thermostatic 
(1/TC) 





Light bronze 
stoved enamel 


(1) 
£7 18 


(1/S) 
£8 15 0 
(1/TC) 





Wail 
mounting 


20x 224 x6 


1k kw 


None (15), 
| on/off switch 
5/S), 
3-heat and 
| 


| off switch (15/C), | 


| thermostatic 
| (15/TC) 





Light bronze 
stoved enamel 


£1010 0 | £4 
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6. British National Electrics 
P.20 2 kW convector 
E. K. Cole ‘* Thermovent ” 
FRCI model 
E. K. Cole «* Thermovent ” 
BI inset model 
Dimplex C.412 radiator 
fitted with towel rail 
Crossland model 900/2 


convector 
11. Dimplex “ Junior’ 450 W 
/ 


mode 








Name or 
Model 


H.W: & D.) | 
marc Soy | Loading 


Element | 


Method of 
Control 


Finish 


Price 
(excl. tax) 


Purchase 
Tax 





E. K. COLE, LTD., 
Thermovent 
Heating, 

5, Vigo Street, 
London, W.I. 
(continued) 


MRL 
2, 2/S, 
2C 


and 


mounting 





Radiant glass 
wall panel 


20 x 223 x6 


2kw 


None (2), 
on/off switch 


| 3-heat and 


off switch (2/C), 
thermostatic 





Light bronze 
stoved enamel 


£10 10 o | £412 2 
2 (2) 
£4 15 10 
(2/S) 
£5 0 
(2/C) 
& 3 2 
(2/TC) 








| 
“214 x 30} x a 1 kW 


External switch 
required 





Armour 
plate glass 


Light bronze 
frame 





£10 15 6 £4 14 6 





IBS a isha neon Sat Bist pagta boac 


CROSSLANDS 
(RUGELEY), 
LTD., 

55, Ebury Street, 
London, S.W.|1. 


Portable 
Portable 


Portable 


| 
224x234 x34-5 | 1 kW 


223 x 234 x 


224 x 233 > 


Half-heat 
switch 


Steel 


Old gold or 
antique bronze 





Steel 





Old gold or 
antique bronze 





Three-heat 
switch 


Steel 


Old gold or 


| antique bronze 








DIMPLEX, LTD., 
Millbrook, 
Southampton. 





Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 


203 (+2 with feet) | 500 W 

x 26 x 73 (feet), 

3} (brackets) or | 

| 12 (castors) | 
| 


| 


Thermostatic, 
pilot light 


Stoved enamel, | 


eight colours 








Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 


| 26} (+2 with feet)| 750W | 
x 26 x 73 (feet), } 

34 (brackets) or | 
12 (castors) | 


| 
| 
| 





B.310 


| 
| 


Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 





| 
| 


Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 


"| Panel, oil-filled: 


| 


supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 
Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 
Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 


203 (+2 with feet)| 750W | 
x 314 x 73 (feet), 
33 (brackets) or 


12 (castors) | 


Thermostatic, 
pilot light 





Stoved enamel, 
eight colours 


|} £11 10 0 








Thermostatic, 
pilot light 





| Stoved enamel, | 


eight colours 





| | 
| 143 (+2 with feet) 
x 473 x 72 (feet), 
| 35 (brackets) or | 
12 (castors) | 


| 


750 W | 





Thermostatic, 
pilot light 





Stoved enamel, 


eight colours 








| 263 (+2 with feet) | kw 
x 36} x 7} (feet), | | 
34 (brackets) or | 
12 (castors) 


(144 (42 with feet)) 1kW | 
x 573 x 73 (feet), | j 
34 (brackets) or 


12 (castors) } | 


1d kW 


* 203 (+2 with feet) 
x 47} x 7} (feet), | 

34 (brackets) or 
12 (castors) 


Thermostatic, 
pilot light 


Thermostatic, 
pilot light 


Thermostatic, 
pilot light 


Stoved enamel, | 


eight colours 





Stoved enamel, 


eight colours 





Stoved enamel, | 


eight colours 





Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 


26} (+2 with feet) 
x 471 x 7} (feet), 
34 (brackets) or 

12 (castors) 


Thermostatic, 
pilot light 


Stoved enamel, 
eight colours 











Panel, oil-filled: 
supplied with 
feet or wall 
brackets. 
Castor wheels 
extra 


20} (+2 with feet) | 


x 573 x 73 (feet), 
3} (brackets) or 
12 (castors) 











Thermostatic, 
pilot light 








Stoved enamel, 
eight colours 
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Manufacturer | Type (H _ D.) Element Method of Casing Finish Price Pane 


Ny erases Loading Control (excl. tax) ax 





Panel, oil-filled: | 264 (+2 with feet) 2kW Thermostatic, Sheet Stoved enamel, | £21 10 0 £9 8 9 
supplied with x 572 x 73 (feet), pilot light steel eight colours 
feet or wall 3} (brackets) or 
brackets. 12 (castors) 
Castor wheels 
extra 





Column, oil-filled: | 21 (+3 with feet) Thermostatic, Stoved enamel, 
supplied with xX 214 x 6 (feet) or pilot light eight colours 
feet. Castor 12 (castors) 
wheels extra 





DIMPLEX, LTD., — : 
Millbrook, Column, oil-filled: | 21 (+3 with feet) 4 Thermostatic, Stoved enamel, 
Southampton. supplied with x 30 x 6 (feet) or pilot light | eight colours 

(continued) feet. Castor 12 (castors) 
wheels extra 








Column, oil-filled: | 21 (+3 with feet) Thermostatic, | | Stoved enamel, 
supplied with Xx 39} x 6 (feet) or pilot light | eight colours 
feet. Castor 12 (castors) | 





wheels extra 











Stoved enamel, 
eight colours 





ETC.210 | Panel, oil-filled: 148 x 303 x 23 | Excess 
supplied with (brackets) or | temperature 
feet or wall 5? (feet) | cut-out 





brackets | 
| 











| | 
Portable 184 x 133 x2 Switch | Cream, silver, | £3 12 6 | £1 I 10 
| | green, brown, on, 7". (500 W) 
grey and £3 £1 14 0 
white Gs0 w) | (750 W) 


19 0| £212 2 
flew) | 


ih Kw) 


£3 12 6 
- _s 


“ AIRO-S" 
ARO/500/S 


| 

| 

and | 

ARO/750/S_| 
“ AIRO-S " | Portable 183 x27 x2 Switch é Cream, silver, 

| 

amiss 

| 





3 

THOS. DRYDEN ARO/1000/S green, brown, | 
& SON, LTD., | and grey and 

Grimshaw Street, | ARO/1500/S white | 

Preston. - 

| 





| AIRO-LS" | 
ARO/250/LS, 
ARO/500/LS 


and 
ARO/750/LS | 


Portable 183 x 134 x2 i Cream, silver, 
| green, brown, 
grey and 
white 


fe 1. 
(750 W) 








““Medrae”’ Panel, ex tl2x} Thermostatic Non- Grey/brown 
CR _wallor | metallic 
ceiling mounting 





“*Medrae”’ 
cs 


| Panel, 232 x 11x} Thermostatic Non- Grey/brown 

| wall or metallic 
| ceiling mounting 
| 








“* Medrae”’ Panel, 232 x 15? x2 \ Thermostatic Grey/brown 
cT wall or metallic 
ceiling mounting 








“*Medrae”’ Panel, 232 x 233 x} Thermostatic Non- Grey/brown 
cu 


wall or metallic 





ceiling mounting 


DULRAE, LTD., “ Medrae” Panel, 312 x 11Zx} Thermostatic |  Non- 

Griffin Lane, CV wall or metallic 
Aylesbury, ceiling mounting 
Bucks. 





Grey/brown 














wall or metallic 


ceiling mounting | 
| | 











Grey/erown 





“*Medrae”’ Panel, 472 X72 x} | Thermostatic & Non- 
CX wall or | | metallic 

ceiling mounting | 

| 





“*Medrae”’ Panel, 472 x11?x} | Thermostatic | Non- Grey/brown ap 
cY wall or i metallic | 
Grey/brown | mee 166 


ceiling mounting | | 





7 Med rae’ Panel, 472x232x} | Thermostatic Non- 
metallic 


| 
“*Medrae”’ Panel, | 312x233x2 | | Thermostatic Non- | Grey/brown 
CW | 
| 
| 
| 





| 
e 

Gz wallor | 
| ceiling mounting 








| eats J | Portable 30x21 x6 | Single switch | Bronze, 
| and | | chromium 


ELECTROWAY C.21 
HEATERS, LTD., | (illuminated) | 


t, | — cae Maa ee err ead eee 
Rosebery Street, C3 | Portable | 30x21 x6 | Two switches Bronze, | “£10 1B 0 ¥ 








h. 
Loughboroug —s chrcentin (C. 
C.31 | grille fil 40 
(illuminated) | | | (C.31) 
| | | 





FALKIRK IRON | “ Falco”’ | Portable 18x 24x 6} External! Steel | Stoved enamel, £6 5 6 
co., LTD., 206 switch | various colours 

P.O. Box No. 4 | 

Falkirk. | | 
| 





* Peerless” Portable 253 x 16 x 103 Steel Stoved enamel, | £10 10 0 

U.95699 hammered 
FALK, | bronze 

ge ** Caprice”’ Portable 203 x 228 x 38 Steel Stoved enamel | £10 0 0 


., LTD., i 
a a wd | U.95715 panel and chromium, 
hammered 








| 
| | gold or pewter, 
| | contemporary 
| colours 


oad, 
London, E.C.I. 






































ER 1956 





Purchase 
Tax 





£9 8 9 








(750 W) 





£0 ll 8 


£015 4 
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; Manufacturer Name or Type (H Rg} D.) Element Method of Casing Finish Price Purchase 
j Model Peg ‘s Loading Control (excl. tax) Tax 
i in inches 
: 
i | C.F.5168 | Portable | 173 x 19 x 6} | I1kW | Safety device | Sheet Hammered | 4600); £212 8 
| SERRANTI, LTD., prevents steel | bronze | 
i Domestic over-heating 
| Appliance Sales, ——_—_—_—_—__—_|— ————— — —— | 
| Moston, C.F.6180 Portable 233 x 23 x7} 2kW Thermostatic Steel Golden bronze, aw <é 3 £3 42 
H Manchester, 10. | copper fawn 
| grille 
“* Sunhouse ”” Portable 223} x8x8 2kW No switch. Pressed Copper bronze | £490 £118 7 
5075 Suitable for steel 
| a.c./d.c. supply 
H. FROST & ** Sunhouse ” Portable 223 x8x8 1 kW Half or full-heat Pressed Copper bronze £412 0 £1 19 10 
co., LTD., 5100 | a.c. switch steel | 
Fieldgate, on a —|- |__ 
Walsall. “* Sunhouse ’’ Portable 223 x 16x8 2kW Half or full-heat Pressed Copper bronze £6 10 10 £2 16 8 
5200 | a.c. switch steel | (5200) (5200) 
and (5200) £7 10 <O 
5201 Thermostatic (5201) (5201) 
(520 ) 
Pl Panel 273 x 213 x2 500 W_ | Thermostatic Pressed Hammered gold £49 5 0 <8 --3 
oil-filled steel 
P.2 es Panel 273 x 288 x2 750 W Thermostatic Pressed Hammered gold til 10 0 £5 0 ‘10 | 
oil-filled steel 
P.3 : Panel 27} x 3532 x2 1 kW Thermostatic Pressed | Hammered gold £13 10 0 ; £5 18 ry 
oil-filled steel 
P.4 — Panel 273 x 493 x2 1} kw Thermostatic Pressed Hammered gold £16 17 6 {7 8 1 
G.B.M. oil-filled steel 
(ELECTRICAL) —— - ee — —-4 
BIRMINGHAM, P.5 Panel 333 x61? x2 2kW Thermostatic Pressed Hammered gold | £21 10 0 £9 8 8 
LTD., oil-filled steel 
439, Moseley Road, SS one Se ae a SS ae — —~--=-— 
Birmingham, 12. cl Column 18 (+2 for castors) 500 W Thermostatic Steel Hammered gold £9 17 6 £4 6 8 
oil-filled <21x5 
3 Column 24(42for castors) 1 kW Thermostatic Steel | Hammered gold £1510 0 £616 0| 
oil-filled < 244 x5 
C.3 Column 24 (42 for castors) 13 kw Thermostatic Steel Hammered gold £19 10 0 : £8 II o 
oil-filled x 353 «5 
CA Column 24 (+2 for castors), 2kW Thermostatic Steel | Hammered gold £2410 0 £1015 0| 
oil-filled x 44x5 














13 


12. 


13. 


16. 


17. 





Thos. Dryden “ Airo”’ 
500 W radiator 
Ferranti CF5168 

| kW model 

G.B.M. oil-filled 
radiator 

H. Frost & Co.’s 2kW 
** Sunhouse ”’ con- 
vector 

Falkirk Iron Co.’s 
model 206 

Falk, Stadelmann 

“ Caprice” U.95715 
panel convector 
Falk, Stadelmann 

** Peerless ’’ U.95699 
convector 


































| 
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Manufacturer 


Nameor . 
Model 


Type 


Size 
(H.W. & D.) 
in inches 


Element 
Loading 


Method of 


Casing 
Control 


Finish 


Price 
(excl. tax) 


Purchase 
Tax 





GENERAL 
ELECTRIC 
co., LTD., 
Magnet House, 
Kingsway, 
London, W.C.2. 





D.2800A 


Portable 


27x 164x7} =| Wk 


‘Ww Half or 


Steel 
full-heat switch 


Bronze 


£8 12 0 


£3 





Portable 


27x 17x7 


| On-off switch Steel 


Hammered 





bronze 


£5 0 


£2 





-D.2804 


Portable 


27x23 x7 


| Thermostatic Steel 





Hammered 
bronze 


£8 


£3 





GILLOTT |. 
ELECTRO ; 
APPLIANCES, 


Chalford, 
Nr. Stroud, 
Gloucester. 


| 
| 
~ aoa 
| 
| 


“* Chalford ”’ 


Portable 


24 x7 dia 


Hammered 
bronze 





Gloucester ’’ | 


Portable 


25 x 8} x 8} 


Half-heat 


| Single heat 
| switch 


Hammered 
bronze 





~~ 


Pinal 
fan heater 


134 xILx7 


| Fan or element 
| switch 








Grey 





“Grubb” 
Convector 


Portable 
(castors extra) 


25x I8x8 


Half-heat 
switch 


Hammered 
gold lustre 


£6 5 0 
£6 10 0 
(castors) 


£2 14 10 
£217 0 
(castors) 





GRUBB 
ENGINEERING 


100, Mary Street, 


“Grubb” 


~ “ Cotswold om 
| 
Radiators | 


Oil-filled 
“Dome”’ 


23 x 32 
to 
28} x 753 


Thermostatic 


Hammered 
gilt or cream 


£10 0 
to 
£25 0 


{47 9 | 
to 
£10 19 4 





Birmingham, 12. 


“Grubb” 
Radiators 
| 


Oil-filled 
castor 


| 


23 x 32 
to 
283 x 753 


Thermostatic 


Hammered 
gilt or cream 


£10 12 


0 

0 

6 
to 

£25 10 O 


£413 2 | 
to 
£1 39 








LGH.452 


| 


Portable 


283 x 12x 8} 


| 
| Pink, eau-de-nil, 


ivory, gold, 
white or 


mushroom 


£4 19 


#2 3 8 








L.G. HAWKINS | 
& be 

30-35, Drury | Lane, 
London, W.C.2. 


LGH.453S 


Portable 


28} x 14x 8} 


Switch 





Pink, eau-de-nil, 
ivory, gold, 
white or 
mushroom 


| 215 3 
| 








LGH.454T | 


Portable 


283 x 14x 8} 


Thermostatic 








Pink, eau-de-nil, 
ivory, gold, 
white or 
mushroom 





£2 17 II 











19. G.E.C. D.2804 2 kw 
convector 

20. Grubb 2 kW castor 

model 

Gillott ‘* Chalford’’ (left) 

and ‘‘ Cotswold’”’ 

portable heaters 

L. G. Hawkins range of 

convector heaters 

Gillott ‘* Cotswold”’ 

fan heater 


2i. 


22. 
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Purchase 
Tax 





£3 15 6 





mam 6 } 


£3 12 5 | 





£1 8 4 
£115 5) 


£3 O11 





£2 14 10 
£2 17 0 
(castors) 








H.M.V. ‘* Cavendish” room heater 
Heatovent console convector 
Heatrae 323 portable convector 
Hobourn safety heater 

Hobourn wall mounting model 











mis 3 





Loading Control (excl. tax) Tax 


| 


Manufacturer Type (Hwee D.) | Element | Method of Casing Finish | Price Purchase 
in inches 








£2 17 Il 


Portable | 16x 15} x 5} | 1 to3 kW | Full or seem Steel | wae goldor | £7 00 4.7 
| to | | switches or | ronze | to to 
: HEATOVENT | | 9 | h tatic | | £14 0 0 | 
ELECTRIC, | aod a 23: 24 ce i= s ermostati 4 32°3 
LTD. Console Portable 23x212x6} | Full or half-heat | Wood | Mahogany, | £12 0 0| £5 5 7 
Lomond Street, | | | switches or veneer walnut or (m.w. or 0.) | (m.w. or o.) 
Glasgow, N.2. . | thermostatic | oak or £15 0 0 £6 12 0 


} | bird’s eye maple | (maple) (maple) 

















Portable 343 x18) x6} | By | | Black, grey, 126 | 444 
arrangement —— beige, 
silver or 
bronze 





Portable | 343 x29x6} By Black, grey, | £15 9 6 £6 15 10 
| brown, beige, 
silver or 
bronze 








"Portable =| -343 x 41x64 y Black, grey, | £19 0 0 | 
arrangement | brown, beige, | 
| | silver or 
HEATRAE, LTD., | | | } bronze 
| Black, grey, £9 | 0 


Heatrae Works, - aa] een me > 
Norwich. Wall 3x x B 2 

| mounting arrangement | brown, beige, 
| silver or 


bronze 











Wall | Ax x | | By | Black, grey, £14 13 6 
mounting | arrangement | brown, beige, 
| silver or 
bronze 
y Black, grey, £17 19 O 
mounting j | arrangement brown, beige, 
| silver or 
bronze 











H.M.V. | * Cavendish ”’ | Portable A x x Unswitched | Plastics, Cream and black, £8 6 
HC.2 | (HC.2) 


| metal base cream and brown (HC.2) 
APPLIANCES, Ba Half-heat and or walnut £8 15 | 
rial HCS.2 heat-off switch (HCS.2) 


Middx. | | (HCS.2) 


HOUSEHOLD fan heater 





Wall | | Stoved enamel | £5 16 0 
mounting | -H. | colours (Ww. 
Unswitched | 
(W.H./2) 
HOBOURN | Thermostat 
DOMESTIC ee — 


7: “alae ; Portable - Hi Te ar kW Unswitched | Steel | Ivory or 


hammered 
gold 


Strood, 
Rochester, 
t . aa —- set eb et 
ies Portable } x : 2kW Half-heat switch Steel Ivory or £6 18 
j (P.W.H./1) | hammered gold .W.H./ (P.W.H./1) 
Thermostat | &7 3s 6 2 
— (P.W.H./3) | (P.W.H. (P.W.H./3) 
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° | | 
Manufacturer | Name or | Type (H by 4 D.) Element Method of Casing Finish | Price | Purchase | 
Model | ras inches” Loading Control (excl. tax) | ax 
P. po = /3 Portable 7x 19x 5} 1,200 W | Safety cut-out | Steel Pink or blue 4610 0+ £217 4 
| ‘ safety heater | — or | | 
| Ps é. ‘. I mushroom | 
Rt ee 
— “Ocean” Oil-filled (242x192x8 | 720W | 3+heatswitch | Steel Cream £1517 0 | £6 19 10 | 
Strood | radiator stoved enamel | j 
Rochester, “ Ocean” Oil-filled 26 x 26 x8 1,200 W | 3-heat switch Steel Cream £17 510 | £712 6 
a 2 radiator stoved enamel 
“Ocean” Oil-filled 28x 3128 14 kW 3-4 heat switch _ Steel ‘Cream “£20 12 i! @es 
3 radiator stoved enamel | 
“* Standard "” Portable 27x 14x93 1 kw Unswitched Steel Hammered £6 16 6 ge 6 2 
} band U.T. (1) beige (1) (1) 
i —, “i %) 5 “i 4 8 
(LT. | 
| “ Standard ” ‘Portable 27x16x9} | 2kW | Halfcheat switch Steel Hammered | £810 8| £315 3 
2, 2.T. and | | 2 beige | ( | (2) 
a4; Thermostat £10 5 10 | £4 10 10 
a. t. (2.T.) : (2.T.) 
Thermostat and fli 3 2; 41S 
a _ eo ies switch (2 (2.T.S. S.) eis? fone @ T. Ss. Ss.) | (27.8) 
| * Standard” Portable 27 x 16x 9} 3 kW Half-heat switch | Steel Hammered | “£10 22 2 a 972 
| , 9.1. 9) beige (9) (9) 
| and Thermostat £ili7 4 | £5 48 
| 9.T.S. | (9.T.) | (9.T.) (7) 
| Thermostat and 41214 .8 |; @& 2 
| ee : — | switch(9.T.S.) OTS) — | (9.T.S.) 
| “Superb” Portable l 30 x 16x93 2 kw Half-heat switch Steel Hammered | £9 18 6 £4 7 6 
| Si 2k. | 21 antique gold, | (21) a De i 
| and | | Thermostat gilclouvres | £11 13 8 I 
| ~2IGTs. | 21.7.) | (2.7) | O t) 
| Thermostat and £12 II 10 
_ es - switch (21.T.S.) | (21.T.S.) | (21.T.S.) 
. “ Superb, - Portable. 30 x 16x 93 3 kW Half-heat switch Steel Hammered | éll 10 0 | 2 0s 
| 22, 22. (22) antique gold, | (22) (22) 
id | Thermostat gilt louvres 4352; @&WwWll 
| 22.T.S. | ae (22.T.) | Be, 
| Thermostat and | | £14 2 6 
| a eet switch (22.T.S.) | @QZTS,) q (2. r S. y 
Ee De Luxe ”’ Portable ey x 163 x9 2kW Half-heat switch Steel Hammered | £11 0 0 £4 17 0 
' | 3) beige and black (3) (3) 
and Thermostat | | £12 15 2 £5 12 6 
3.4.5; (3.T.) | (3.T. (3.T.) 
Thermostat and £13312) 6 | £6 0 2 
_ a a ee ee switch (3.T.S.) (3.T.S.) (3.T.S.) 
* Dual Portable | 7x 16x94 1 kW Separate Steel | Hammered £10 10 0 £4 12 7 
Purpose ”’ radiant/convector | | eer switches beige 
| ‘i | 1 kW radiant 
Cc. HOUNSLOW -——— = SS ee | — — — —— = - ——|—_— - 
& CO., LTD., “ Dual ; Portable 27 x 16x93 | 2 kW Separate Steel Hammered fr 2-S £418 5 
Chalex Works, — radiant/convector | —- switches beige 
Southwick, an | 
eng | | kW radiant! | | 
$ “ Triangle” Portable 32x21» 102, | 2kW | Half-heat Steel Bronze and £9 sat £4 22 
4 (corner fittin, fitting) | switch black | | 
“Wall Type” | | Wall fixing | 23) 17x52 1kw | Switch Steel Bronze | £10 3| £2 8 7 
| “Sand 6 | 6) | | 6 | 6) 
| | — “> 1] £3 O11 
ae See a ee. an ee a ee wee. Lo 
** Dual Wall fixing f "234> x 17x ‘52 1 kW Separate Steel Bronze | wees | £3 13 O 
wont radiant/convector | aa switches 
a ype | | 
| 12 j! kw radiant! | 
|“ Dual Wall fixing | 234x17x5$ | 2 kW Separate | Steel | Bronze | £91611 | £4 6 10 
| goa tn ye | radiant/convector | ve | switches ' 
all Type | 
| 15 | 1 kw aad j 
“Panel | Flush 19hx21gx Ik | | 2kW Unswitched | Steel | Figured \ walnut | £9 8 3 | £4 3 0 
Inset ”” wall fitting | (8) (8) 
7, 8 and Thermostat iene | 6 F £5 0 5 
16 | (7) beige (7) (7) 
| | Thermostat and | | £14 0 | £6 3 6 
Loto | | - switch (16) | (16) (16) 
“* Panel Flush 192x213 x 4 3 kW Unswitched Steel | Figured walnut | £10 19 9 £4 16 II 
Inset ”’ wall fitting 29 | or (29) (29) 
26, 27 and | Thermostat | hammered | £12 19 1 £5 14 4 
29 | beige (26) (26) 
| | | Tasceseenee nt | | £I5 11 7 | £617 5 
| | switc | (27) (27) 
“Pixie” |  Wallfixing |  14bxI2x4) | 750W | Switch | _—Steel Hammered | £510 3 | £2 8 7 
ISand 19 | | (18) or | | beige | (18) (18) 
| | | is) | | | | ©) 3 29) 
ie Standard Wall fixing | 193 x 2123 x 53 2kW Unswitched Steel | Figured walnut | 6 3) | & 3 6 
Offset | (14) | | or | (14) (14) 
13, 14 and | | Thermostat | | hammered | £ti 7-7 #5 0 5 
17 | (13) beige (13) (13) 
| | | Thermostat and | | £14 0 1 £6 3 6 
| | switch (17) | (17) (17) 














EI 


-_= =e 2 i 








956 
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| 









































Manufacturer | Name or Type Size Element Method of Casing Finish Price Purchase 
(H.W. & D.) 
| Model } fig ia . Loading Control (excl. tax) ‘ax 
| in inches 
| “ Standard Wall fixing 193 x 213 x 53 3kW Unswitched Steel Figured walnut | £10 19 9 £4 16 Il 
j | Offset” 34 or (34) (34) 
: 32, 33 and Thermostat hammered £12.19 1 £5 14 4 
j 34 | beige (32) (32) 
i } Thermostat and £i5 11 7 £617 5 
i | switch (33) (33) (33) 
{ |“ Albany” Portable 21 x 16x 5} 1 kW — Steel Hammered "7 5 0 £2 a 4 
{ | 35 and | beige 35) (35) 
| &- eee | 35.T. Thermostat £7 15 II £3 8 10 
/ Cintex Works, (35.T.) (35.T.) (35.T.) 
—— “ Albany” Portable 21x 16x52 2kW Half-heat switch Steel Hammered | £617 7 £3 0 8 
| ome 4) 36, 36.7. | (36) beige (36) (36) 
y eens and Thermostat £812 9 £3 16 3 
| j 36.T.S. | af (36.T.) (36.T.) 
| | Thermostat and | £9 10 | “i > 3 
switch (36.T.S.) | (36.T.S.) (36.T.S.) 
| ** Albany ”’ Portable 21x 16x 5} 1 kW Separate Steel Hammered £7 17 6 43 9 6 
Dual Purpose | radiant/convector convection switches eige | 
37 | and 
| I kW radiant 
“* Popular" Oil-filled 24 x 20 x 5} kW Thermal Steel Bronze £14 11 6 £6 7 10 
H.P. portable cut-out 
column 
H.M.i | Oil-filled 2Ix31x3 \ and Thermostatic Steel Cream and 69 £313 | 
and panel and 2? kW bronze (; kW) (3 kW) 
H.M.2 portable 21x41x?2 £10 8 6 £411 5 
(3 kW) (3 kW) 
T.V.2-1 Oil-filled 27 x29 x? } to Thermostatic Steel Cream and £9 14 6 45 4 
panel to 1 kw bronze to to 
portable 27 x 43 x? £13 17 6 a § $ 
H.J Oil-filled 17 x 2833 2 kW Thermostatic Steel Creamand £1210 0 £5 9 9 
2-column bronze 
portable 
T.V.3 Oil-filled 28x 19x 5} 1 kw Thermostatic Steel Creamand | £15 5 6 £614 0 
3-column bronze 
portable 
HURSEAL,LTD., __—____ ———— - as a — ———— | ss 
229, Regent Street, J.05—15 Oil-filled 17 x 20 x 3? } to Thermostatic, Steel Cream and £10 8 6 44 ii 5 
London, W.|I. 2-column to 1} kw thermal bronze to to 
floor or wall 17 x 53 x 33 cut-outs £20 16 6 @ 2 
fitting available 
 FL-20 Oil-filled 21x 14x54 }to Thermostatic, Steel Creamand £10 8 6 | £411 5 
3-column to 2kW thermal bronze to to 
floor or wall 28 x 33 x 53 cut-outs £26 8 O éii il 8 
fitting available 
P.I-9 Oil-filled 18x31 x? } to Thermostatic Steel Cream and CS £9 14 6 ap £4 5 4 
panel to 2kW bronze to to 
floor or wall 30 x 69 x 3 £22 18 6 £10 | J 
fitting 
ese ac Oil-filled 18x 69x If 1 kw Thermal Steel Green £12100 £5 9 9 
wall cut-out priming coat 
mounting 
panel 
~ Convector Portable 30x 246 2 kW 3-heat switch Steel Light bronze | £10 8 6 £411 5 
stoved enamel 
ets | | 
“Thermalair”’ | Portable or 24x24x5 | I to Half-heat Steel Polychromatic 47 00 2.5 3 
— ae | wall 3 kW switches on | ronze, (| kW) (1 kW) 
Lia ) | ae | mounting 2and 3 kW | copper louvres £8 12 6 £317 7 
Viaduct Works, | | | models £1 extra | (1 & 2kW) (18 2kW) 
10 
Leeds, 4. | | (kW) | (3 kW) 














29 Hurseal «J series oil-filled radiators 





30 Hurseal 2 kW convector 








Hounslow 
“ A lb an y *9 
convector 


3| 
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844 
Manufacturer Name or Type (H bog D.) Element Method of Casing Finish Price Purchase 
Model i =f i ce Loading Control (excl. tax) ax 
es 
| | | 
| “Masterpiece” | Portable 23% X23 % x7 2kW | Thermostatic Steel Gold anodised | £10 10 0 £412 2 
\ 785 and aluminium (A) (A) 
| | aluminium frame on £10 ; 0 and 9 
| centre pane ). (B 
Paap eat | Cream or primer} 
STOVE CO., | | | centre panel (B) | 
LTD., <iMaccarpiece’® : ; 
piece Portable 23% X23 % x7 2kW Thermostatic Steel Gold anodised £9 10 O £4 3 4 
ne 786 and aluminium (A) (A) 
uton. aluminium frame and £9 0 0 £319 0 
centre panel (A). (B) (B) 
H Cream or primer 
| centre panel (B) 
“ Kaloric Cabinet 193 x 123 x 6} 750 W Thermostat Steel Bronze or £615 0 4219 4 
Mayfair ”’ extra cream (bronze) (bronze) 
£710 0 a3 5 (0 
(cream) (cream) 
“ Kaloric Cabinet 19% x 123 x 64 1 kW Thermostat Steel Bronze or £6 15 0 £219 4 
Mayfair” extra cream (bronze) (bronze) 
£7 10 0 is 5 
(cream) (cream) 
$0 3 peeres “Kaloric | Cabinet | 252x22x7 2kw | Switch, Steel Bronzeor | £1010 0 | £412 2 
29-31 B tho Mayfair” | | | thermostat cream | (bronze) (bronze) 
— | extra 10 0; £5 OT 
London, W.10. | | | | | (cream) | (cream) 
| “ Kaloric Cabinet 252 x22x7 } 3kW | Switches, | Steel | Bronzeor | £12 0 0/| £5 5 5 
Mayfair ’”’ | | thermostat cream (bronze) | (bronze) 
extra | 30 0 | 6 4 
| | | (cream) | (cream) 
“Kaloric | Portable 20} x I8x3 | 1 kW ~- | Steel | Bronze (A) 4510 0; #2 8 4 
Populair”’ | | | | or A A) 
| | | cream or #4 00), £12 6 
| | | light grey (B) (B) (B) 
| 
“*Maybow ”’ Portable or 28 x21 x 23 2 kW Thermostatic | er Old gold | 411 | 0} £414 6 
R.1 wall | stee stoved enamel | 
een Af mounting | 
(STEEL. ““Maybow” | Portableor |  28x25x2} | kW | Thermostatic | Tubular | Oldgold | £1217 9 | £510 3 | 
‘23 go | £5 10 3 
WORKERS), R.2 wall . | steel | stoved enamel 
21, Caledonian be Od ef eS Sere eet MS at) ene s eeeeree | 
——- N.I “ Maybow ” Portableor | 28x33x2} 1k kW | Thermostatic | Tubular Old gold £16 0 0) £6 16 10 
nnn” R.3 | wall | : steel | stoved enamel | 
mounting 
| | 
|“ Memvair "’ Portable | 24x22 x 64 | kW Thermostat if Steel | Bronze £7 14 0 fs. 46. 7 
| required £968 0 | £4.26 
| | | (with (with 
| thermostat) | thermostat) 
| “Memvair” | Portable | 24x22x63 1} kW Switch or Steel | Bronze | £816 0| £317 3 
ee MFG | | | ‘ thermostat | | ose: @asfF 
co. LTD. . | (with (with 
Sesion ey | | | thermostat) | thermostat) 
Birmingham, Il. | «Memvair" | Portable 24x32x6} | 2kW | Switchor | Steel | Bronze | £1210 0) £5 9 8 
| | | thermostat | £1310 0 | £518 6 
| | | (with (with 
| | | thermostat) | thermostat) 
| “Cireulair” | Portable =| -228x7Ex7h | 1 kW | om Steel Bronze | £315 0 | £1 1211 | 
eae. | -RP/TS Portable | I7}x14x6 750W | ~ Steel Warm bronze | £3 7 6) £1 9 3 
Peis” | weno Portable | IT} x 18 x6 kw a | Steel | Warmbronze | £315 0 | £1 12 6 
London, W.I. | Qu/lo Portable =| 27179 1 kW es | Steel | Warmbronze | £5 5 0| £2 5 6 





























32. Jackson ‘ Master- 
piece ’’ portable 
heater 

33. Lossos “‘ Kaloric May- 
fair’ cabinet 
convector 

34. MarKey Bowley model 
R2 oil-filled heater 

35. Revo F.14986 heater 
with fire bar 

36. Morphy-Richards 
QR/20 radiant/ 
convector 

37. Santon fluid-filled 
column radiator 

38. M.E.M. “ Circulair”’ 
portable heater 











RE? 
25-2 


Lon 


REV 


Tipt 
Staf 


SAN 
Som 
New 
Mon 


1ER 
& Ce 
38-39 
Phar 
Lond 
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ee 


Manufacturer | Nameor Type | Size Element Method of Finish | Price Purchase 
| Model | | bad my - Loading Control (excl. tax) Tax 





| 
oP | Portable | 27x21x9 


| Half-heat switch | Steel | Warm bronze | £6 10 £2 16 4 
(QS/20) (@s0) QS/20) 
| Thermostat | £2 18 6 
ae (QT/20) (oT/20). (QT/20) 
ws 








MORPHY- 
RICHARDS, LTD., 
é, —— | 
ondon, W.|. | : 
(continued) = | oe a : a (rediene) : neces 2 See? ihe ee 


Portable |  27x21x9 2 kw Warm bronze | £815 0 | £3 15 10 
(convector) | | 
1 kW 


| 
Portable |  27x17x9 | TkW Switch for | | Warm bronze | £7 00] £3 0 8 
| (convector) | fire | | 
| 1 kW 


| 


Thermostat 
(radiant) (convector) 





1622/2H | Wall 244x34x15 | JFOOW | Separate | Plastics To | £5 4 0 #2 5 6 
mounting thermostat panel requirements 
H. G. POXON panel on site 
—e 1622/3H Wail ‘24 x 50} x n Separate ~ Plastics To £7 14 0 £3 7 4 
1-5 Northolt mounting | | thermostat panel | requirements 
‘ panel } on site 





oad, — oe eee. :. a ees | 5 oe a — 
Harrow, Middx. 1622/6H “Wall 243 x 100x 13 Separate Plastics To | £15 4 0 £6 12 10 
} mounting | thermostat panel requirements | 
panel on site 





“* Chill- Oil-filled x 25} x Thermostat Walterised and £9 5 0 £4 
chaser "’ radiator | stoved enamel 


REMPLOY, LTD., _———_____|________—_ ee eee) ee es ( ii ee 
25-28, Buckingham | “Chill- | Oil-filled < 33} x Thermostat Steel ‘Walterised and | £ll 5 0 £4 
ate, chaser ”’ | radiator stoved enamel 
London, S.W.I. | — — ————___|___—_ ——_________'—— 
“ Chill- Oil-filled x 412 x Thermostat Walterised ‘and £12. 17 - £5 


chaser "” | radiator | stoved enamel | 





F14980 Portable 223 x 153 x 103 | Unswitched Welsh grey, | £5 5 0 £2 
| | pale gold or 


| Cotswold stone 





F14984 Portable 223 x 193 x 10} 2kW Half-heat switch Steel Welsh grey, 6 10 42 17 0 
and (F14984) or | pale goldor | (14364) (F14984) 

F14985 thermostat Cotswold stone a7 5 
(F14985) } eases). (F14985) 








REVO ELECTRIC | F14982 | Portable kx 153 x 103 1 kW Switch (r2 (radiant) Steel Welsh grey, £7 17 6 fs 3 8 
O., * and (convector) | (F14982) | pale gold or (F 14982) (F 14982) 
Tipton, F14983 and Switch (radiant) Cotswold stone £8 12 6 15 
Staffs. 1kW and thermostat | (F14983) (F 14983) 
| | (radiant) (convector) 
| (F14983) 





F14986 Portable | 22%x 193 x 10} 2kW | Switch bas Welsh grey, £8 18 6 43 18 4 
and | (convector) | (F 14986) pale gold or (F 14986) Hern 
F14987 and | Switch (radiant) Cotswold stone £9 13 6 £4 
1 kw | and thermostat (F14987) (714987) 
(radiant) (convector) 
(F 14987) 








column 
radiator 


Santon Fluid-filled 248 x 18x6 Thermostatic | | Stone | £14 0 0 | 








renee. Santon Fluid-filled | 24§x28x6 | Thermostatic | | | ee 


Newport, radiator | 


Mon. 
Santon Fluid-filled | 248 x 36x6 
column | 
| 








Thermostatic 


radiator 





125 mounting without enamelled 47 7 0 Oo 46 
sigeapeen. gncs. | omoll cuiieh (switched) | (switched) 
— — | 
Fhames street, " Wall 24x 133 x 58 With or weoel| az 
London, E.C.4. D.12i mounting . without enamelled 4715 0| £3 8 2 
on-off switch (switched) | (switched) 


Wall 24x 135 x53 | With or £612 6 42 18 3 
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| 




















































UNITY 
HEATING, 

LTD., 

Chilworth Manor, 
Southampton. 


| 1922 








Portable 





23 x29x6 











“Wode”’ Portable | 
1933 | 
1951, | Inset 238 x 244 
1952 wall (panel) 
and | panel 203 x 193 x5 
1953 | (recess) 
1812, 1813, | Wall 12x24x1 
| 1823, 1824 | mounting to 
| and 1836 | panels 30 x 66 x I} 
| 1863 to 1866 | Skirting 6x36xlh | 
| and oard to 
1893 to 1896 panels 6x72x I} 








and 
9x 36x I} 

to 
9x72x I} 


| 28x30x5 | 





3 kw 





1k kW 


a 


12 
3k 


= 


to 
1 kW 
60 W 
per foot 
run 


100 W- 


2-heat switch 
(1922) 





Thermostatic | Steel 


| an 
| 2-heat switch 
1913) 
2-heat switch 
(1923) 





Thermostatic | 


Separate 
thermostat 


Separate 


thermostat 


Separate 
thermostat 





Bronze or 
grey 


| £13 


Wood | Mahogany and 
| light oak 
Steel Bronze or 
grey 
—— ce ee —————————— 
Steel French grey | 
~ Steel ; French grey 


| j ' 
Manufacturer Name or Type a Element Method of Casing | Finish | Price Purchase | 
Model (H.W. & D.) Loading Control ie | (excl. tax) Tax | 
in inches | | 
7 T ' 
“Wafer”? | Wall 24 x 238 x 53 1k kW With or Steel Stove | £812 6| £315 1 | 
D.123 mounting without enamelled £9 7 6| £4 2 6! 
SIEMENS BROS. on-off switch | ee | a" 
& = if or 
et Upper - teh 1 SAO wa te 3-heat switch | s _ |__G-heat) (3-heat) 
coe mea “Wafer” | Wall 24x 238 x 58 2 kW With or Steel Stove 9 0 0| £319 2 
nti D.122 | ~~ mounting without enamelled | £915 0 | £4 5 9 
(continued) } | J J 
| | on-off switch | | (switched) | (switched) 
| | | or | | £10 10 i412 5 | 
| | 3-heat switch | (3-heat) (3-heat) 
| | | 
| | ] l i 
| “ California” | Portabl 234 x 30x63 1 kW = | | Si £1019 0 | £416 0 
SIMPLEX j , ee pee - |) ae | | 
ELECTRIC | | colours | | 
co., LTD., =e ee ee ee ee Se eS ree es ee _ i a 
Creda Works, “Gaprn* | Portable 223 x 253 x 53 1 kW — Steel Six two-tone | £617 3 | £3 0 3 
Blythe Bridge, | stove 
Staffs. | | | enamelled | 
| | | colours | 
u uJ | | 
| 500 W.24 Wall | 253 x 233 x 18 500 W Thermostatic Steel | Hammered | £910 0 | £4 3 3 
| mounting | | beige or cream | 
STEEL To00 E.c. | Sama eT Se eT ES ————— im ve “ey 
RADIATORS, Cc. | Feet or | 24x31x3 1 kW Thermostatic Steel | | Hammered | £13 10 O £ 
LTD., castors | | beige or cream | 
a | 1500 W.30 Wall | 31k x52x If ‘TEKW | Thermostatic | — Steel Hammered | £1710 0 | £713 3 
Middlesex. | mounting | beige or cream | | 
2000 C.24 Feet or 24x 38x5 2kW Thermostatic Steel Hammered | £23 5 0 | £915 0 
| castors | beige or cream 
| | 
| j | | ] | 
“Conp” | Portable 1 24x27x5 1kW | Thermostatic Steel | Bronzeor | £12 5 0 £5 7 6 
191! | | (IST) | grey “(i9it) | (191) 
and | Unswitched | | £11 0 0 | £4 16 
1921 | (1921) | (1921) (1921) 
|“ Conp” Portable |  24x27x5 | +2kW | Thermostatic | Steel | Bronzeor | £13 0 0/| £514 | 
1912 | an grey (1912) | (1912) 
and | 2-heat switch £11 15 3 
1912) (1922) (1922) 





£14450) £5 1 
(i913) | (1913) 
| £514 1 


4 
(1923) (1923) 





£15 0 0 | £611 8 
| 

£1410 0 £6 7 3 
(I kW) (1 kw 

£15 50 £6 13 10 
(2 kW) (2 kW) 

£i6 10 0| £7 49 
kW) | (kW) 

| £710 0 | £3 510 
to to 

| 426 0 0/ £11 8 2 

| £615 0| £219 3 
to to 

| £5 0 | £418 9 


| 














heater 


“ Conp”’ 
convector 


heater 





40 


39. Simplex Creda 
“* California” 
medium tempera- 
ture heater 

40. Siemens ‘Wafer’ 

wall mounting 


4| 


41. Unity Heating 


42. Steel Radiators 
oil-filled panel 

































» 
o 


~uton 
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GENERATION AND DEVELOPMENT 





C.E.A. Contracts 


Contracts have been placed by the 
Central Electricity Authority over the 
past month for power stations, trans- 
forming stations and _ transmission 
lines, amounting in the aggregate to 
£5,184,330. The principal contracts 
include the following:— 

Belvedere power station, near Erith: Two 
120,000 kW turbo-generators.—English 
Electric Co., Ltd. Circulating water shafts, 
tunnels and associated works.—A. Wadding- 
ton & Son, Ltd. 

Marchwood power station, near Southamp- 
ton: Two 72 MVA generator transformers.— 
Ferranti, Ltd. 

Cliff Quay power station, Ipswich: Four oil 
storage tanks.—Whessoe, Ltd. 

Spondon H.P. power station, near Derby: 
Coal handling plant.—International Com- 
bustion Products, Ltd. 

Ferrybridge “B” power station, near 
Knottingley: One 106 MVA, 275 kV generator 
transformer.—C. Parsons & Co., Ltd. 
Power and auxiliary cables.—British Insulated 
Callender’s Cables, Ltd. 

Staythorpe “B” power station, Newark: 
Two 144 MVA, 13-8/145-3 kV _ generator 
transformers.—British Thomson-Houston Co., 
Ltd. 

Blyth “ A” power station: One 120,000 kW 
turbo-generator, condensing and feed heating 
plant.—Metropolitan-Vickers Electrical Co., 
Ltd. Two 145 MVA, 13-8/70-8 kV generator 
transformers.—Ferranti, Ltd. 

Drakelow substation, near Burton-on- 
Trent: 275 kV switchgear.—A. Reyrolle & 
Co., Ltd. 

Capenhurst substation: 132 kV switchgear. 
—English Electric Co., Ltd. 

Portishead substation, near Bristol: 132 kV 
switchgear.—Metropolitan-Vickers Electrical 
Co., Ltd. 

Iver-Weybridge: 66 kV and _ multicore 
cables.—W. T. Glover & Co., Ltd. 


New Y.E.B. Control Centre 


On 11th October the Yorkshire 
Electricity Board’s new bulk supply 
point and regional control centre at 
Rodley was opened by the Mayor of 
Pudsey, Councillor Frank West, J.P. 
The ceremony was attended by mem- 
bers of the Board and representatives 
of the local authorities, the main con- 
tractors and the Board. Supplies are 
furnished from this substation -to 
Pudsey, Hornsforth, Shipley, Baildon, 
Aireborough and Bingley. 

The primary substation is supplied 
from the Central Authority’s Skelton 
Grange power station by two 132 kV 
overhead lines through two 60,000 kVA 
grid transformers. The main 33 kV 
switchgear controlling the  trans- 
formers and outgoing feeders is of the 
outdoor type having oil  circuit- 
breakers of the three-tank design. Two 
1,200 A circuit-breakers control the 
erid transformers and 800 A equip- 
ments control the eight outgoing 
feeders. 

In order to provide co-ordinated 
cperational control of the high voltage 
networks, the Board’s area has been 
c:vided into six regional control zones. 
The boundaries of these zones are 
not coincident with the Sub-Area 
boundaries, but are determined by 


such factors as system layout, zones of 
supply from power stations and grid 
supply points, operational convenience, 
etc. The Rodley control centre is 
continuously staffed and controls the 
high voltage networks covering Brad- 
ford and the areas mentioned above. 

The load in the zone supplied from 
Rodley has .increased since vesting 
date from about 48,000 kW to about 
74,000 kW. The total scheme 
associated with Rodley has cost about 
£850,000 and has taken three years to 
bring into commission. 


Yorkshire Dales Power Line 


Skipton R.D.C. has elected a sub- 
committee, with power to act, to con- 
sider the proposed overhead electricity 
line from Winterburn to Bordley, in 
the Yorkshire Dales. The area 
planning officer recommended uncon- 
ditional approval. Col. G. W. K. 
Butcher thought that in proposals 
affecting a National Park Area the 
Council for the Preservation of Rural 
England should be consulted, pointing 
out that there had been instances 
where consultations with the C.P.R.E. 
had resulted in beneficial alterations in 
the routing of overhead lines. A fear 
was expressed by the chairman, 
Councillor C. Nuttall, that any delay 
in dealing with the application might 
retard the carrying of electricity to 
isolated farms. 


Scottish Service Centre 


The South of Scotland Electricity 
Board opened a new service centre on 
18th October at The Square, Cumnock, 
Ayrshire. 


Electricity Sales in September 


The sales of the twelve Electricity 
Boards in September are shown in the 
accompanying table, together with the 
totals for the twelve months. The 


national figures show an increase over 
September, 1955, of 6-1 per cent, but 
when corrected for weather conditions 
and working days, the increase is 7-5 
per cent. 


Rural Supply Progress 


Mr. D. H. Kendon, chairman of the 
Merseyside and North Wales Elec- 
tricity Board, speaking at Caernarvon 
on 23rd October, said that the Board’s 
programme for taking electricity to the 
countryside was the largest ever 
tackled in Britain. More farms had 
been connected than in any other area. 
In the last eight years the Board’s 
expenditure in North Wales and parts 
of Cheshire and Shropshire had 
exceeded {10 million. Nearly £4 
million of this had been spent on rural 
electrification. 


Norwegian Power Programme 


According to approved programmes, 
the installed generating capacity of 
Norway’s power plants will be in- 
creased by over 1,400 MW between 
now and 1960. In subsequent years 
another 800 MW will be added. The 
programme calls for a 330 MW 
increase in the installed capacity this 
year, about 340 MW in 1957, another 
360 MW in 1958 and 380 MW in 1959. 


Compensation for Tribesmen 


A total of £330,000 is to be paid in 
individual compensation to the 28,500 
African tribesmen who are to be 
evacuated from the Northern 
Rhodesian side of the Kariba Valley 
for “loss of material and valuable 
assets as a result of the flooding of 
their land.” Compensation to the tribe 
for hardship and _ inconvenience 
through loss of tribal lands, chieftain- 
ship rights, etc., has not yet been 
agreed upon. 


ELECTRICITY SENT OUT BY AREA BOARDS FOR THEIR CONSUMERS 





Totals for September 
(million kWh) 


| 


Twelve Months’ Totals Ended 
30th September 
(million kWh) 





Area Board 





| —— © 





Inc. or | Inc. or 
Dec. °% | 1956 | Dec. % 


) 





London 

South Eastern 

Southern . 

South Western 

Eastern ss 

East Midlands* 

Midlands* ... oad ake 

South Wales* bee = 
Merseyside and N. Wales* 
Yorkshire* ... ate =a a 
North Eastern* ... es pee! 
North Western* ... ae end 


| 





a 
w 
w 


+ 


6,913°0 | 


5. tm te 
on 
>> 





NANDANUANAW 
Se — NNN AND 
SaReseee-s 


WOOUN—WN INDO 


WIBWNANIUN——— 


l++++++++++4 





‘Total all Area Boards | 4,858-0 


7 


+] ttttett+++t++ 
®| OUMAWNOSUNSs 
| WasOUSOULUw®S 
@ | AYMOVRHRO—HGR© 


a 
— 
an 
uw 
~ 


t 





Direct supplies 


Authority 


by Central | 
; Ss ri | 160°2 





1,786°9 +183 





Grand total... .. | 5,018-2 


5,326°5 


65,4446 4+ 9-4 





Mainly industrial areas* has ... | 3,157°0 
Mainly non-industrial areas a | 1,701°0 








3,286°2 
1,866°7 


40,152°1 | 43,199°7 


: + 7% 
23,505°6 26,269°1 | 


+118 


++] +] + 





j 
} 
\ 
’ 





* Those in which industrial consumers took over 50 per cent of the total sales in the preceding financial year. 
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Financial Section 





STOCKS and 








SHARES 


NEW capital issues provide points of 
interest and activity in Stock Exchange 
markets, which otherwise continue to 


lack animation. The matter calling 
for particular comment is the warmth 
of the reception accorded to offers of 
new gilt-edged, debenture, loan and 
other stocks which pay a fixed rate of 
interest. Among the principal recent 
borrowers, the L.C.C., and the General 
Electric, Ever Ready and Esso com- 
panies have all met a keen demand for 
issues of stock offering subscribers 
yields of 53 to 6 per cent, over a long 
term of years, with first-rate security. 
Evidently the conviction grows that 
the opportunity to invest on terms like 
this is not going to remain open 
indefinitely, even if there is little 
likelihood of any early change in the 
Government policy of high interest 
rates. 


Ordinary Share Issues 

While the popularity of issues in the 
fixed-interest class is currently securing 
more attention, a number of companies 
in the electrical and other industries 
are successfully raising additional 
capital through issues of new ordinary 
shares, offered to existing shareholders 
by way of rights and at prices attrac- 
tively below the market level. Among 
the firms currently engaged on these 
operations are G.E.C., Automatic Tele- 
phone & Electric, Switchgear & Cowans 
and Watford Electric. There is 
evidence of a good public demand for 
new shares issued in this way. One 
inducement is of course that in the 
form of renounced allotment letters 
holdings can be bought from allotees 
without the expense of the 2 per cent 
transfer stamp duty. Another is the 
tendency for these operations to exercise 
on the shares concerned a depressing 
influence which often proves to be no 
more than temporary. 


Price Movements 

Dealing continued actively in the 
General Electric Company’s new £1 
ordinary shares, which are now 20s 
paid up. After reaching §s, the premium 
came back a little to 4s 74d. The 
company’s new 6 per cent unsecured 
loan stock settled down at about 
2} points over par. On the new 
Automatic Telephone & Electric £1 
shares, offered to shareholders at 46s, 
the first call has also now been paid. 
A good demand for the shares raised 
the premium to 8s 6d. B.I.C.C. 
advanced further to 51s 3d on the 
strength of the group’s connection 


with the railway electrification plans. 
Parsons and Reyrolle lost part of the 
previous week’s big advances. With 
the annual results due to be declared 
soon, Plessey picked up 2s to 67s 6d. 
There was a general revival in shares 
connected with domestic appliances: 
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Hoover, Parnall (Yate), Falk Stadel- 
mann and Burco were all prominent. 


Crompton Parkinson Results 
Market satisfaction with Crompton 


Parkinson’s preliminary statement of 


results for the year ended last June was 





Price Changes in 











Week’s Dividend 1956 
Middle Rise ——— ea 
Company or Board Nom. price or Pre- Last Yield % High- Low- 
Value 29th Oct. Fall vious est est 
Gilt-edged Stocks £«< 
Brit. Elec. 1968/73 ee ... 100 744 3 3 406 803 734 
Brit. Elec. 1974/77 cis ... 100 73} +1 3 3 419 794 714 
Brit. Elec. 1976/79 Ss << oe 76} 34 34 411 6 84 763 
Brit. Elec. 1974/79 aes ... 100 86} 4} 41 418 3 95 86} 
Overseas Electric Supply 
Calcutta Elec. ee ne sis ae 19/- —3d 6* 6t 6 6 3t 20/9 19/- 
East African Power be — 2 20/- 7 7 700 21/3 19/6 
Nigerian Elec... me in SET 17/6 10 10* Il 8 6 2I/- 17/- 
Perak Hydro-Elec. es “és, SEE 15/- —6d 10 10* 6. 9 17/6 14/9 
Equipment and Manufacturing 
Aberdare Cables ... ae 0 Se 12/- 174 174 75 9 13/6 10/6 
Aerialite ... ae Ss es | 5/9 +3d 88h 45* 716 6 6/9 4/9 
Allen, W. H. “is ie ov 38/9 20 10* S33 39/- 33/6 
Aron Elec. Ord. ... sh ree 55/6 15 15 5 60 56/- 53/6 
Assd. Automation Ss ... 10/- 17/- 10 § 218 9 19/- 17/- 
Assoc. Elec. Ord.... wi von SUD 65/- +1/3 14 15 412 3 85/6 57/9 
Automatic Tel. & El... via We 53/9 15 15 511 6 72/6 56/3 
Babcock & Wilcox ne re) 75/- +1/3 15 15 400 85/6 64/- 
Baldwin, H.J. ... ar so af 5/- 20 20 800 5/- 3/9 
Bakelite ‘sie see .. 10/- 26/- 16 16 6.3 @ 34/- 26/- 
Berry’s Electric ... ae 3. 2a 6/- 10t 869 6/6 5/9 
British Aluminium se san ee 66/9 +1/3 12 12 312 0 78/9 40/6 
B.I. Callender’s ... ‘3 ious CE 51/3 +1/- 10 123 417 6 54/3 45/- 
B.I. Callender’s 6% Pref. oe 21/9 6 6 5 10 3 22/6 20/3 
British Tabulating Ses ae | 46/3 —1/3 9 9 318 0 51/3 37/3 
British Thermostat hei wo SF 25/- 20 25 5 00 31/9 24/6 
British Vac. Cleaner is ..  =5/- 8/- +3d 30 15* 9 7 6 8/9 6/- 
Brook Motors... sie .. 10/- 35/- 20 25 7,22 44/- 31/9 
Brush Group — 5a ice 5/9 —3d 10 10 814 0 7/9 5/9 
Bulgin, A. F. a Sox it A 4/9 45 50 as 5/3 4/3 
Burco Dean si or vs Sf 9/9 +9d — 223 110 9 13/6 8/3 
Chloride El. Storage ““A’”’ sans 62/6 +6d 174 173 512 0 73/6 60/9 
Clarke Chapman ... Ke ies) 116/3 20 223 317 6 = 123/- 89/6 
Cole, E. K.... 55 ; > tale 16/3 173 17} a Ss 22/3 15/6 
Cossor, A. C. ae sais .. «= Bf 6/- 15 Nil Nil 10/3 5/- 
Crabtree ... ti eo ... 10/- 24/6 +6d 20 20 8 3 3 29/3 24/- 
Crompton Parkinson Ord. we 13/3 +3d 16 16 609 15/- 12/3 
De La Rue a soy vant. Ee 16/3 30 30 9 46 20/3 15/- 
Decca “*A”’ wie was ina 27/6 —1/3 56} 432* 6 7 3 44/9 24/9 
Desoutter ... = as ic ae 31/- 25 30 416 9 32/9 25/9 
Dewhurst ... _ re sie, = 5/6 24 30 — 7/6 5/3 
Dictograph Tel. ... ate iva’ Cone 7/3 20 20 5 0 3 6/9 5/6 
Dubilier Condenser ‘ei oes. te 5/3 +3d 25 30 $4 3 5/3 3/6 
Duport ... e Je: ws SE 19/3 23 25t 699 21/6 13/9 
E.M.I. t6 ae ae ... 10/- 27/- 15 15 511 0 37/- 25/6 
Electrical Components ... ~. Sf 15/- 25 25 869 16/- 12/6 
Elec. Construction a ee 23/9 8} 8h 72 3 29/9 23/9 
Elliott Bros. =n a: 3) ae 27/6 19 173* 324 36/9 24/6 
Enfield Cable Ord. ven is) 15/- Nil Nil Nil 19/3 13/6 
English Electric ... a eee 47/6 +1/3 122 123 5 53 66/3 45/- 
English Electric 33% Pref. sce 13/- 3? 3? $15 6 14/6 12/6 
Ericsson Tel. ise a a SP 35/6 20t =. 20t 216 3t 42/9 33/6 
Ever Ready sa ge ose ae 28/9 35 35  -F-9 32/9 24/- 
Falk Stadelmann ... pi ee | 38/9 +2/6 15 173 909 45/9 36/9 
G.E.C. Ord. sa a a 45/- +1/3 123 14 6 4 6 65/6 42/6 
G.E.C. 64% Pref. ... a ene | 22/- 6} 6} 516 3 23/9 21/3 
General Cables... ms in “oe 12/3 30 30 12 5 0 13/9 11/3 
Greenwood & Batley... ia 46/3 173 173 EU 3 47/6 45/- 
Hackbridge Holdings... ine 22/3 25 30 614 9 24/6 18/9 
Hackbridge & Hewittic ... wa «=— Se 17/6 30 23* 6ll 6 22/- 17/3 
Heatrae... “ie nie ich ae 3/9 15 15 800 5/I 3/9 
Henley’s ... see a5 .. 10/- 15/9 104 14 760 19/9 14/- 
Holophane ace ‘ise oe. OP 20/6 30 30 7 6 3 21/6 17/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 
* After scrip issue. 


t Free of income tax, 


t Dividend forecast, 









Parn 
Parse 
Pless 
Pye ‘ 


Reyr: 
Rheo 
Richa 


Scott 
Smith 
South 
Stran 
Sturt 
Sun E 
Switel 


Taylor 
T.C.€ 
rE. 
Telepl 
Thorn 
Thorn 
Tube | 
Vactric 
Verity: 


Walsal 
Ward | 
Watfor 
Westir 
West, . 
Wolf E 


Cave Ele 
Ma-coni 
Or ental 


Telephor 
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expressed in an improvement of 3d, to 
138 3d, in the price of the 5s ordinary 
shares. With the distribution main- 
tained at a total of 16 per cent (including 
6 per cent as bonus) the yield on the 
shares works out now at a little over 
6 per cent. The effect of rising costs 


upon company profits, of which several 
electrical and other industrial firms 
have lately provided evidence, has not 
changed the direction of Crompton 
Parkinson’s earnings, which show a 
further moderate advance despite a 
heavier tax charge. With the net 


Electrical Investments 





Week’s 
Middle Rise 


Company or Board Nom. price 


Value 29th Oct. Fall 


Dividend 1956 
—_——_—S pe, 


Pre- Last Yield % High- Low- 
vious est est 





Equipment and Manufacturing—continued 
+1/6 70 
—1/3 10 


24/6 


40/3 
19/6 


38/3 


Lancashire Dynamo 41/3 
Laurence, Scott ... = ais 15/3 
Lister, R. A. 28/3 
London Elec. Wire 45/6 
fueit dk. .<. ma 31/3 


Marryat & Scott ... es oP 9/6 
Mather & Platt... aie a 55/- 
Metal Industries ... 25/6 
Midland Elec. Mfg. 45/- 
Morphy-Richards ... 25/- 
Murex ae 70/6 


Newman Ind. iss ee *S 2/3 
Oldham & Son... oe ve 2/6 


Parnall (Yate) i ed ay 6/3 
Parsons,C. A... 92/6 
Plessey Ae ae 67/6 
Pye “A” Deferre 15/6 


Reyrolle aie pee 100/- 
Rheostatic ... Bs nn ve 9/9 
Richardsons Westgarth ... Per 16/- 


Scottish Cables... ad ee 15/9 
Smith (England), S. sed we 4/- I/- 
Southern Areas ... ae sda ae 15/- 
Strand Elec. an 69 a. SE 8/3 
Sturtevant ie Res aw, 23/6 
Sun Elec. ... mn on <cv. 37/6 
Switchgear & Cowans ... ve Sh 13/- 


Taylor Tunnicliff ... a ow. = 5S) 12/9 
+.G.¢. Fe a Pe ics TOE 36/3 
F.C. 2M... e ane eee 27/- 
Telephone Mfg. ... ate a. ae 7/- 
Thorn Elec. are va i. 17/6 
Thornycroft ney ea san 40/- 
Tube Investments... see ves. 8 56/3 


Vactric eas se “ a 13/6 
Veritys ‘nt oa dn a) bo 9/- 


Walsall Conduits ... nae et ee 12/9 
Ward & Goldston aad > 37/6 
Watford... ihe an ag 6/6 
Westinghouse... oan esa: 72/6 
West, Allen pan is oo oe 12/- 
Wolf Electric abe és as oe 17/6 


Hoover... isa eas a §e 
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figure just below the million mark, the 
ordinary dividend is covered two and a 
half times over by the surplus available 
for distribution and reserves. 


Dividends and Reports 

Crabtree Electrical Industries Ios 
shares were supported, up to 24s 6d, 
after the declaration of a final dividend 
making a third successive total of 20 per 
cent. Trading profit of the group for 
the twelve months to last July is higher 
than before, although larger deductions 
for taxation and depreciation leave the 
net figure about £10,000 down at 
£119,000. Of this the preference and 
ordinary dividends together absorb 
about £79,000. Electrical Apparatus 5s 
shares were dealt in at 17s 9d after the 
announcement of a 15 per cent final 
dividend, making a total of 224 per 
cent, as before, for the year ended in 
July. On this basis the yield on the 
shares is about 6 guineas per cent. 
Thornycroft £1 shares were lower at 
4os after news of the reduction in the 
year’s dividend from 15 to 124 per cent. 


Motor Accessories 


With the Motor Show over, it is 
called to mind that final dividend 
declarations, and the preliminary state- 
ment of the annual results, are due this 
month from J. Lucas (Industries) and 
S. Smith & Sons (England). Both 
companies make up their accounts to 
the end of July. The shares have lost 
a good deal of ground this year through 
being associated with the difficulties of 
the motor industry. Prices have tended 
to pick up a little since the Earls Court 
exhibition, but Lucas ordinary at 
31s 3d stand some gs below this year’s 
best, and S. Smith, now IIs, were 
earlier up to 14s 3d. Considerations in 
favour of the shares include the very 
conservative manner in which both 
firms have dealt with the profits of 
recent prosperous years. The last 
Lucas dividend of 7} per cent was 
covered as much as six times by the 
earnings of 1955-56, and in the case of 
S. Smith’s 174 per cent payment the 
cover was more than fourfold. 


New Switchgear Shares 


A prospective yield of over 9 per 
cent on Switchgear & Cowan’s new §s 
ordinary shares, of which 200,000 are 
offered to shareholders at ros 6d, has 
attracted attention to the issue. Pay- 
ment in full for the shares has to be 
made by next Monday, the sth. Since 
dealing began in the allotment letters, 
events have followed the course which 
has become normal on these occasions. 
Selling of “ rights ” kept the premium 
on the issue price down to about 2s 6d 
in the early stages, and the figure 
tended to rise in anticipation of a 
recovery after the passing of the 
payment date. By the beginning of 
this week the premium was about 3s, 
making an all-in price of 13s 6d. The 
company expects to maintain this year’s 
final dividend, on the increased capital, 
at the rate of 15 per cent paid for 1955, 
for which year the total was 25 per cent. 
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REPORTS and DIVIDENDS 


Morphy-Richards, Ltd.—The main 
figures in the accounts for the year 
ended 30th June last were given in our 
issue of 12th October. ; 

In his statement, which accompanies 
the report and accounts now issued, 
Mr. H. D. Drysdale (chairman) says 
that they have been faced with difficult 
trading conditions in the year under 
review. The autumn Budget imposed 
purchase tax on their range of electric 
irons and toaster for the first time, but 
the most serious effect was the intensi- 
fication in February of the credit 
squeeze. Despite these difficulties, the 
sales of the parent company alone 
increased by 18-5 per cent over the 
record figures of the previous year. 
This increase was accomplished with 
no increase in their selling prices 
except in one line, the total production 
of which was relatively small, and the 
margin of profit is slightly lower. 

Mr. Drysdale refers to the dominat- 
ing position held by the company in 
their particular field and says that they 
have been faced with intense overseas 
competition, particularly from Ger- 
many, and again credit and import 
restrictions have severely curtailed 
their trade with Australia, South 
Africa, India and Burma. Substantial 
increases in several of their principal 
Overseas markets have, however, 
helped to make good their losses in 
others with the final result that export 
sales exceeded the £1 million mark 
for the first time. 

Referring to the subsidiary com- 
panies, Mr. Drysdale says that Astral 
Equipment, Ltd., has increased its 
turnover of refrigerators by 44 per cent. 
The Australian company has suffered 
from a reduction in the permitted 
imports from England, but more than 
offset this by increased local manu- 
facture, and the Canadian company 
has shown a substantial increase in 
turnover and in net profits. 

Speaking of future prospects, the 
chairman says that some time in the 
spring of next year they will have a 
third factory at St. Mary Cray which 
will double the existing production 
capacity there. At about the same 
time the new Astral factory at Dundee 
will become available. 

Mr. Drysdale intimates that, on 
medical advice, he wishes to resign 
from the chairmanship of the company, 
although he will remain on the board. 


Crompton Parkinson, Ltd. — The 
preliminary statement for the year 
ended 30th June last shows a con- 
solidated net income for the group, 
before providing for taxation, of 
£2,325,431, aS compared’ with 
£2,236,420 for 1954-55. Taxation 
requires £1,281,124 and £48,305 is 
transferred to specific reserves, leaving 
a net balance of £996,002 (against 
£940,735), of which £988,800 is dealt 
with in the accounts of the parent 
company. It is proposed to pay a final 
ordinary dividend of 6 per cent and a 





bonus of 6 per cent, maintaining the 
distribution for the year at 16 per cent. 
A sum of £15,000 is paid to the trustees 
of the central benevolent fund, and 
after adding taxation and other provi- 
sion of £76,337 no longer required, 
an unallocated surplus of £668,930 
(£743,259) is carried forward. 


The British Electric Transformer 
Co., Ltd.—The net profit for the year 
to 30th June last, after charging 
depreciation, taxation and provisions, 
was £66,051, as compared with £35,252 
for the previous year. In addition a 
sum of £10,000 is added being pro- 
visions no longer required. It is pro- 
posed to pay a dividend of 3s per share 
on the 5s ordinary shares (against 
Is 3d), and in addition to pay a special 
dividend of 4d per share (against 6d) 
free of tax. 

The General Electric Co., Ltd.—The 
result of the offer of 4,285,320 ordinary 
shares of £1 each at £2 per share 
which closed on 19th October is that 
acceptance amounted to approximately 
97 per cent of the shares provi- 
sionally allotted. There were 7,288 
“excess” applications totalling just 
Over 2,000,000 shares. The basis of 
allotment of the “ excess ” shares is:— 
Applicants up to 60 shares received 
allotments in full; applicants for over 
60 shares received 60 shares. 


Crabtree Electrical Industries, Ltd. 
—The group trading profit for the 
year ended 31st July last is £366,115, 
as compared with £352,991. From this 
is deducted depreciation of £45,956 
and taxation of £182,967, and after 
providing for directors’ remuneration, 
patents, etc., the net profit is £119,392 
(against £129,759). The final ordinary 
dividend is 124 per cent, again making 
20 per cent for the year. 


Dowty Group, Ltd.—The accounts 
for the year ended 31st March last 
show a trading profit of £1,497,641, as 
compared with £1,492,027 for the 
preceding year. Taxation absorbs 
£718,020, and after deducting interest 
of outside shareholders in the profit of 
a subsidiary company of £2,450, there 
is a balance of £777,171 (against 
£718,767), of which £185,577 is dealt 
with in the accounts of the holding 
company and £591,594 in those of the 
subsidiary companies. It is proposed 
to pay a final dividend of 44 per cent, 
maintaining the distribution for the 
year at 74 per cent, and to carry for- 
ward £1,135,938 (against £538,767 
brought in). 

In his statement, Sir George Dowty 
(chairman) says that the profit for the 
year under review has been obtained 
at a lower rate on a greater turnover. 
During the year they carried out a 
development and expansion pro- 
gramme larger than in any previous 
year, and the benefit of this expendi- 
ture will be derived in future years. 
Following the success of the Remploy 
factory in Bristol, sponsored by Dowty 
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Seals, Ltd., the Dowty Mining Equip- 
ment, Ltd., is now to sponsor a 
Remploy factory in Sheffield, and they 
hoped to commence operations there 
this year. Dowty Nucleonics, Ltd., is 
now firmly established. 

The consent of the Capital Issues 
Committee is being sought to an offe: 
to shareholders of £15 million 6 pe1 
cent unsecured loan stock, 1977-82, a! 
99 per cent. 

Contactor Switchgear, Ltd., report: 
a profit of £130,785 for the year to 3Isi 
July last, as compared with £115,621 
for the preceding year, from which is 
deducted taxation of £65,701, leaving 
a net balance of £65,084 (agains 
£55,168). General reserve receives 
£40,000 and the dividend for the year 
is maintained at 18 per cent by a final 
payment of 12 per cent. 


The Ever Ready Co. (Great Britain), 
Ltd., has made arrangements for the 
placing by Philip Hill, Higginson & 
Co. of £13 million 52? per cent 
debenture stock, 1976-81. The pro- 
ceeds of the issue will be used to 
finance continued expansion of the 
group and to fund a bank loan of 
£400,000. 


Hilger & Watts, Ltd.—The offer of 
300,000 5s ordinary shares to existing 
ordinary shareholders at 8s 6d per 
share has been fully subscribed. 
Acceptances have been received for 
approximately 98 per cent under the 
rights offer and applications for excess 
shares amounted to 84,725 shares, 
leaving 4,723 shares to be allotted. The 
allotment of these has been scaled 
down. 

The Electrical Apparatus Co., Ltd., 
reports a net profit for the year ended 
31st July last, subject to audit, of 
approximately £120,000, after provid- 
ing £137,000 for taxation. The divi- 
dend for the year is unchanged at 22} 
per cent by a final payment of 15 per 
cent. 

The Power Investment Corporation, 
Ltd., has declared an interim dividend 
of 3 per cent. No interim dividend 
was paid in the previous year, but the 
distribution for the year was 8 per cent. 


Rawlings Bros., Ltd., report a net 
profit for the year to 31st March last 
of £58,505, as compared with £17,553 
for the preceding year. The ordinary 
dividend for the year is unchanged at 
7% per cent. 

The Anglo-Portuguese Telephone 
Co., Ltd., has announced an interim 
dividend of 3 per cent (unchanged) cn 
increased capital. 

J. Stone & Co. (Holdings), Ltd., is 
paying an interim dividend of 4 pir 
cent (unchanged). 

The Greengate & Irwell Rubb:r 
Co., Ltd., is maintaining its interi:n 
dividend at § per cent. 


Bankruptcy 
C, J. Ekland, formerly carrying on business 
at 15, Bear Street, Barnstaple, Devon, as “n 
electrical contractor.—Receiving order ma le 
19th October on debtor’s own petition. 
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NEW ELECTRICAL 
EQUIPMENT 





Level Controller 


The latest instrument to be intro- 
duced by FIELDEN ELECTRONICS, LTD., 
Wythenshawe, Manchester, is the 
“Tektor” level controller. It embodies 
a simple oscillatory circuit which, 
when subject to a change of electrical 
capacitance, operates a relay for 
the control of electrical contactors, 
visible and audible alarms, etc. This 
change of capacitance is brought about 
by the presence, or absence, of the 
material under measurement (either 
liquid or solid) and this is initiated by 
a simple metal rod inserted in the 
container at the point at which control 
is required. 

The “Tektor” is offered in two 
standard forms: type J3 in a die-cast 
aluminium case, suitable for normal 
industrial applications, and type J5 in 
a weatherproof sheet metal case for 
more arduous conditions; flameproof 
models are also available. 

The same principle of operation has 
been extended to provide equipment 
for the continuous indication of level 
in the “ Telstor ” LF3, the capacitance 
change being initiated by an electrode 
suspended from the top of the con- 
tainer and extending to its full depth. 
The contents of the container may 
then be indicated remotely. 


High Power Triode 


A new triode for use in industrial r.f. 
generators has been introduced by 
MULLARD, LtTp., Century House, 
Shaftesbury Avenue, London, W.C.2. 
It will deliver an output of 6 kW at 
frequencies up to 50 Mc/s and has 
been conservatively rated to ensure 
adequate margins of safety when used 
in industrial heating applications, 
where the valve may be subjected to 
mains and load variations which can 
result in intermittent overloads. 

The new triode is available in two 
versions, the TY7-600 A which is 
designed for forced air cooling, and 
the TY7-600 W which is a water 
cooled type. The maximum permis- 
sible anode dissipation is 6 kW in 
either case, and anode voltages up to 
7 kV may be used. The valves have 
directly heated thoriated tungsten 
filaments, and external anodes. 


Hand Stroboscope 


The range of stroboscopes manu- 
factured by E.M.I. ELECTRONICS, LTD., 
Hayes, Middlesex, has been extended 
by the addition of a hand-held instru- 
ment designed primarily for use in 
small workshops, factories and garages 
for the observation of rotating and 


reciprocating machinery. This Type 5 
stroboscope costs £18 18s, covers a 
range of 300 to 6,000 r.p.m. and 
operates from 200/240 V a.c. mains. 


Electronic Tachometer 


A portable electronic tachometer 
recently introduced by E.M.I. Elec- 
tronics, Ltd., is a new and versatile 
instrument for the measurement of 
rotational speed and frequency within 
the range 2 to 20,000 c/s, with an 
accuracy of better than 2 per cent. 
This four-range instrument is supplied 
with a photo-electric probe but it is 
also suitable for use with other types 
of transducer. The instrument is 
contained in a portable case which 
also accommodates the probe and 
mains cable. An output is available 
for driving a pen or other similar type 
of recorder. 


Hearing Aid Telephone 


A telephone incorporating a junction 
transistor hearing aid amplifier within 
the instrument has been developed by 
SIEMENS BROTHERS & Co., LTD., 38-39, 
Upper Thames Street, London, E.C.4. 
Two types of unit have been 
developed. The first is operated by a 
No. T8 battery (consumption 1-3 mA), 
within the telephone. No external 
wires are required and apart from a 
small volume control knob above the 
dial the instrument is of normal 
appearance. The second type of unit 
is arranged to operate from the line 
voltage wherever a central battery 
telephone system is employed. 

Both instruments being fitted with 
a volume control, the level of speech 
at the receiver may be adjusted to the 
needs of the individual user and a 
limiting resistor is fitted so that when 
the volume control is turned to its 
lowest limit, the level of speech 
received is approximately equal to that 
to be expected at normal unamplified 
level. With the volume control at 
maximum a gain of about 20 to 22 db 
may be expected. 


Silicon Junction Rectifiers 


Following on its range of germanium 
junction rectifiers, the BRITISH THOM- 
son-Houston Co., Ltp., Rugby, has 
made available in experimental 
quantities a series of low-power silicon 
junction rectifiers which offer many 
advantages where high temperature 
working and small size are required. 

With these rectifiers a maximum 
junction temperature of 200 deg C is 
possible, allowing operation in ambient 
temperatures up to 175 deg C. At 
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these temperatures inverse voltages 
up to 300 V are possible. Alternatively, 
if the maximum junction temperature 
is limited to 120 deg C, allowing 
operation in ambients up to 100 deg C, 
a higher inverse voltage is possible and 
units are being made for operation at 
up to 400 V. 

Another application of the silicon 
rectifier is as a voltage reference par- 
ticularly in the range of 4 V to 8 V. 
Such units have also been developed 
and are suitable for junction tempera- 
tures up to 250 deg C. 

The above units are all encapsulated 
in identical fashion. They are 
hermetically sealed by means of a pro- 
jection weld, and are being made in 
three forms: wire ended, stud mounted 
with top flying lead, and stud mounted 
with top soldering tag. 


Mullard high power triode 


B.T.H. silicon junction rectifiers 

















NEW PATENTS 


Electrical Specifications Recently Published 





The numbers under which the specifications will be printed and abridged are given in 


parentheses. 


Copies of any specification (3s od each including postage) will be obtainable 


after 7th November from the Patent Office, 25, Southampton Buildings, London, W.C.2. 


1951 
24336. British Thomson-Houston Co., 
Ltd.—Starting circuits for electric discharge 


lamps. 16th September, 1952. (760674.) 
25352. Kelly, S.—Transducers. 30th 

October, 1952. (760787.) 

1952 


11129. East Lancashire Chemical Co., 
Ltd.—Electrical measuring instruments. 9th 
April, 1953. (760788.) 

14819. Parsons & Co., Ltd, C. A— 
Regenerative heat exchangers. 26th May, 
1953. (760913.) 

24767/8. Lambert, S. E.—Electrical 
relays. 5th October, 1953. (761047/8.) 

27266. Ferranti, Ltd.—Balancing of 
rotating bodies. 29th January, 1954. (760678.) 

30039. Smitsvonk N.V.—L.v. ignition 
systems for furnaces burning liquid fuel. 27th 
November, 1952. (760794.) 


1953 

553- Metallisation, Ltd.—Production of 
electrical conductors by a metal spraying 
operation. 5th January, 1954. (760684.) 

726. Sparcatron, Ltd., and Rudorff, D. 
W. A. F.—Apparatus for cutting or working 
electrically conductive materials. 27th May, 
1954. (760685.) 

9838. Officine Meccaniche Riunite Soc. 
per Azioni.—Electrical switch means in which 
switch contacts are adapted to be operated by 
means of cam or lever. toth April, 1953. 
(760576.) 

12552. Automatic Telephone & Electric 
Co., Ltd.—Impulse receivers for telemetering 
systems. 22nd February, 1954. (760802.) 

13655. National Research Development 
Corporation.—Shift register circuits employ- 
ing transistors. 14th May, 1954. (760919.) 

16696. Rotax, Ltd.—Control means for 
voltage regulators for a.c. generators. 4th 
June, 1954. (761060.) 

21810. Automatic Telephone & Electric 
Co., Ltd.—Telephone or like systems. 19th 
July, 1954. (761068.) 


23345. Yanagida, Y.—Automatic tele- 
phone calling apparatus. 24th August, 1953. 
(760809.) 


23504. Ericsson Telephones, Ltd., Pollard, 
R., Stringer, J. T., and Taub, M.— 
Electrical signalling systems. 26th August, 

1953. (760927.) 

24161. British Thomson-Houston Co., 
Ltd.—Arc furnace control systems. Ist Sep- 
tember, 1954. (761071.) 

26275. Electric & Musical Industries, Ltd. 
—Wired electrical signal distributing systems. 
17th September, 1954. (760811.) 

26679. Standard Telephones & Cables, 
Ltd. (Matériel Telephonique).—Electric 
current rectifying system. 29th September, 
1953. (760935.) 

28949. General 
insulating structures. 
(760942.) 

29337. English Electric Co., Ltd.—Panto- 
graph type current collectors for electric 
vehicles. 22nd October, 1954. (760943.) 

29366. Siemens Bros. & Co., Ltd.—Tele- 
phone systems. 22nd October, 1954. (761074.) 

31984. Radio Corporation of America.— 
Semi-conductor devices. 18th November, 
1953. (760708.) 

32377. Beresford & Son, Ltd., J.—Sub- 
mersible electric motors. 17th November, 
1954. (760709.) 

32797. Electric & Musical Industries, Ltd. 
—Generation of electrical signals employing 
a pick-up tube having a target of the charge 
storage type. 18th November, 1954. (760950.) 


Electric Co.—Thermal 
2oth October, 1953. 





32912. Marconi’s Wireless Telegraph Co., 
Ltd.—Colour television systems. 8th Sep- 
tember, 1954. (760712.) 

33365. General Electric Co., Ltd., and 
Martin, J. T.—Electric conduit fittings of the 
junction or looping box type. 1st December, 
1954. (760597.) 

34467. General 
rubber compositions. 
(760599.) 

4364/5. Beresford & Son, Ltd., J.— 
Submersible electric motors. 23rd February, 
1955. (760717/8.) 

34791. Mek-Elek Engineering, Ltd., and 
Cooper, H. C.—Supports for electric ‘ittings, 
incorporating boxes for electrical equipment. 
8th December, 1954. (760820.) 

34919. Henley’s Telegraph Works Co., 
Ltd., W. T., Bird, D. W., and Tew, H. J.— 
Flame resistant electric power cables. 9th 
December, 1954. (760728.) 

36199. Socony Mobil Oil Co., Inc.— 
Electrical apparatus for multiplication of two 
functions. 30th December, 1953. (760602.) 


1954 

249. Light & Power Accessories Co., Ltd., 
and Lott, F. J.—Cable grip or gland for elec- 
trical fittings. 5th January, 1955. (760959.) 

1051. National Research Development 
Corporation.—Pulse synchronising systems in 
pulse-actuated electronic apparatus. 28th 
March, 1955. (760824.) 

1843. Marconi’s Wireless Telegraph Co., 
Ltd., and Buckingham, J.—Stabilised d.c. 
voltage supply networks. 11th January, 1955. 
(761087.) 

2148. Standard Telephones & Cables, 
Ltd.—Control circuits for electric welding. 
21st January, 1955. (760724.) 

3563. Telefunken Ges. fiir Drahtlose 
Telegraphie.—Transistor amplifiers. 8th 
February, 1954. (760726.) 

3951. Pintsch Bamag Akt.-Ges.—Arrange- 
ments for circuit-closing and circuit-opening 
for use in d.c. supply systems. roth February, 
1954. (760608.) 

4210. National Research Development 
Corporation.—Electrical, signal storage sys- 
tems. 4th February, 1955. (760967.) 

4393. Daimler-Benz Akt.-Ges.—Electric 
incandescent lamps. 15th February, 1954. 
(760609.) 

4920. Akt.-Ges. Brown, Boveri & Cie.— 
Arrangement for operating moving contact 
current convertors. 19th February, 1954. 
(760730.) 

5691. Midland Electric Manufacturing 
Co., Ltd.—Snap action electric switches. 24th 
February, 1955. (760970.) 

7260. English Electric Co., Ltd.—Steam 
turbines. 11th March, 1955. (760734.) 

8958. Daimler-Benz Akt.-Ges.—Electric 
bridge measuring arrangements _ utilising 
carrier-frequency modulation. 26th March, 
1954. (760738.) 

9330. Standard Telephones & Cables, 
Ltd.—Standard resistance. 25th March, 
1955. (760833.) 

9519. Electric & Musical Industries, Ltd. 
—A.c. motors. Ist April, 1955. (760975.) 

9615. British Thomson-Houston Co., 
Ltd.—Electrical pulse generating circuit 
arrangements. 31st March, 1955. (760834.) 

10582. Smith & Sons (England), Ltd., S. 
—Electric tachometers. 7th April, 1955. 
(760838.) 

11403. Peglow, H.—Systems for catching 
animals by means of electric impulses on land 
or in water. 20th April, 1954. (761100.) 


Electric Co.—Silicone 
toth December, 1953. 
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Ltd.—Elec- 
7th April 


Siemens Bros. & Co., 
tric contact spring assemblies. 
1955. (760743.) 
12166. General 
apparatus comprising an electric motor anc 


11442. 


Electric Co.—Electrica 


equipment driven thereby. 27th April, 1954 


(760984.) 

14092. Lemouzy, J. A.—Two-stag: 
balanced impedance convertor amplifier 
circuit arrangement. 13th May, 1954 
(760988.) 

14189. Standard Telephones & Cables, 


Ltd.—Condenser with electrodes capable o° 
burning out. 14th May, 1954. (760748.) 

14647. Santon, Ltd.—Electric water 
heaters. 12th May, 1955. (760990.) 

14886. Radio Corporation of America.—- 
Phase controlled electric oscillators. 2oth 
May, 1954. (760749.) 

15493. Shepherd, G. R. (Westinghouse 
Electric International Co.).—Gas turbine 
power plants. 26th May, 1954. (760631.) 

16498. National Research Developmen: 
Corporation.—Electrical digital computing 
engines. 24th May, 1955. (760752.) 

16816. Telegraph Construction & Main- 
tenance Co., Ltd.—Flexible electric conduc- 
tors and cables. 6th June, 1955. (760849.) 

18019. Thorn Electrical Industries, Ltd. 
—Illumination of surfaces such for example as 
dial surfaces. 6th June, 1955. (Cognate 
application 36962, 21st December, 1954.) 
(760854.) 

22190. _ Rosenthal-Isolatoren Ges.—Elec- 
tric resistors covered by a vitreous coating. 
29th July, 1954. (760779.) 

22450. Westinghouse Electric International 
Co.—Cathode-ray tubes. 3rd August, 1954. 
(761008.) 

25245. General Motors 
Thermostatic electric switches. 
1954. (760784.) 

25262. Western 
Equaliser-adjusting 
1954. (760757) 

27009. Standard Telephones & Cables, 
Ltd.—Electrolytic condenser. 17th Septem- 


Corporation.— 
31st August, 


Inc.— 
August, 


Electric Co., 
circuit. 31st 


ber, 1954. (760761.) 
27522. Philips Electrical Industries, Ltd. 
—Communication systems for the trans- 


mission of signals through a cable. 23rd 
September, 1954. (760879.) 

32568. General Electric Co.—Electrical 
connectors of the plug-in type. roth Novem- 
ber, 1954. (761028.) 

33611. British Thomson-Houston Co., 
Ltd.—Process and apparatus for making 
solder terminals for electric lamps. oth 
November, 1954. (761032.) 

34554. Aktiebolaget Hagglund & Soner.— 
Means for sustaining operation of an a.c. 
powered consumer’s installation during 
periods of transition of supply from a dis- 
tributing network to an auxiliary power plant. 
29th November, 1954. (760897.) 





TRADE MARKS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to November 
17th :— 

ATOMAT. No. 755,154. Class 9. Apparatus 
employing radiations from radioacti\ e 
isotopes for use in measuring the mass per 
unit area of materials.—Baldwin Instrume:t 
Co., Ltd., Brooklands Works, Dartford, Kent. 


GENREG-VARI SPEED. No. 755,594. Class 9. 
Apparatus for testing generators and regul:- 
tors.—Allen Electric & Equipment Cc., 
Michigan, U.S.A. Address for service, c/9 
H. D. Fitzpatrick & Co., 3, Gray’s Inn Squar’, 
London, W.C.1. 

Savoy ORPHEANS. No. 756,262. Class » 
Radio, television and sound recording ard 
reproducing apparatus, etc.—Savoy Orpheans, 
Ltd., 1, Savoy Hill, London, W.C.2. 

ARMALON. No. 7515775. Class: 37. 
Materials for insulation against heat and ele:- 
tricity—E. I. Du Pont de Nemours & Cc., 
Wilmington, Delaware, U.S.A. Address for 
service, c/o Marks & Clerk, 57 & 58, Lincoln's 
Inn Fields, London, W.C2. 
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NEXT WEEK’S EVENTS 





Organisers of electrical functions are advised to make use of the *‘ Electrical Review”? clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged. 


Monday, 5th November 

BIRMINGHAM.—James Watt Institute, Great 
Charles Street, 6 p.m. I.E.E. South Midland 
Centre. “ The Potentialities of Railway Elec- 
trification at the Standard Frequency,’ by 
E. L. E. Wheatcroft and H. H. C. Barton. 

CHATHAM. — Medway Be ge of Tech- 
nology, 6.30 for 7 p.m. I.E.E. district meet- 
ing. ‘“* Atomic Energy in Industry,” by Dr. 
J. N. Hill (to be read by Dr. N. L. Franklin). 

ILForD.—Angel Hotel, 7.30 p.m. A.S.E.E. 
North East London Branch. “ Discussion on 
13th Edition I.E.E. Regulations,” by E. J. 
Sutton. 

LEEDs.—Great Northern Hotel, 7.30 pe 
A.S.E.E. Leeds Branch. Visit of Mr. E. A 
Bromfield and film, “‘The 1956 Electrical 
Engineers’ Exhibition.” 

LIVERPOOL.—At the 
Colquitt Street, 6.30 p.m. I.E.E. Mersey & 
North Wales Centre. ‘“ American Power 
Station Practice,” by G. F. Kennedy. 

Lonpon.—Burlington House, W., 5.30 p.m. 
Society of Engineers. ‘Gas Turbines in 
Theory and Practice,” by D. F. Collins. 

NEWCASTLE-UPON-TYNE.—At the Literary 
& Philosophical Society, 6.15 p.m. I.E.E. 
North-Eastern Centre. “‘ Nuclear Reactors for 
Power Generation,” by B. L. Goodlet. 

County Hotel, Neville Street, 6 for 6.30 p.m. 
North East Electrical Club. “Electrical 
Safety in Industrial Installations,” by T. S. G 
Seaward. 

SHEFFIELD. riy Victoria Station Hotel, 
7.30 p.m. S.E.E. Sheffield Branch. Visit 
of Executive. Council. member. 


Tuesday, 6th November 

ARBORFIELD.—R.E.M.E. Training Centre, 
Bailleul Barracks, 7 p.m. I.E.E. London 
Graduate & Student Section, district meeting. 
“ Aircraft Electrical Equipment,” by M. V. L 
Cooper. 

Dersy.—E.M.E.B., Service Centre, 6.30 
p.m. I.E.E. East Midland Centre. ‘“ The 
Potentialities of Railway Electrification at the 
Standard Frequency,” by E. L. E. Wheatcroft 
and H. H. C. Barton. 

EpINBURGH.—Carlton Hotel, North Bridge, 
7 p.m. I.E.E. South-East Scotland Sub- 
Centre. “TRIDAC—A Large aay 
Computing Machine,” by Lt.-Cdr. J. 
Spearman, J. J. Gait, A. V. eo Shag and 
R. Hynes. 

HAMMERSMITH.—* Windsor Castle Hotel,” 
134, King Street, 7.30 p.m. A.S.E.E. West 
London Branch. “The Housewives’ Antici- 
pation of Appliances for the Home in Ten 
Years’ Time,” by Miss M. E. Bailey, followed 
by film, “The 1956 Electrical Engineers’ 
Exhibition.” 

LEEDS. — 1, Whitehall Road, 8.30 p.m. 
I.E.E. North Midland Centre. “ Highland 
Water Power—The Developments of the 
North of Scotland Hydro-Electric Board,’ by 
the late T. Lawrie (to be read by a member 
of the Board). 

LonpoNn.—Savoy Place, W.C.2, 5.30 p.m. 
I.E.E, Measurement & Control Section. 
= Ulectric Strength of Highly Compressed 
Gases,” by Dr. E. H. Holt (to be read by Dr. 
H. Tropper) and “ Insulation Properties of 
Compressed Electro-Negative Gases,” by Dr. 
P. R. Howard. 

\t the Institution, Great George Street, 
5.29 p.m. Institution of Civil Engineers. 
Presidential address, by H. J. F. Gourley. 

\t the Royal Society of Arts, John Adam 
Street, W.C.2, 7 p.m. Incorporated Plant 
Engineers, London Branch. “The Use of 
Radio Isotopes in Industry,” by C. W. Jones. 

‘,UTON.—Chamber of Commerce, George 

eet West, 8 p.m. A.S.E.E. Luton Branch. 

s,utomatic Relays and Controls, with special 
re! ‘rence to Radioactive Isotopes,” by Dr. 
W. L. Stern. 


Royal Institution, 


MANCHESTER. — Engineers’ Club, Albert 
Square, 6.15 p.m. I.E.E. North-Western 
Centre. “Conduction and Induction Pumps 
for Liquid Metals,” by Dr. L. R. Blake. 

NEWCASTLE-UPON-TYNE. — Crown Hotel, 
7.30 p.m. E.E. Tyneside Branch. 
“Power Factor.” 

NorwicH.—Assembly House, 7.30 
I.E.E. East Anglian Sub-Centre. 
Traction,” by Dr. A. Mandl. 

READING.—The University, London Road, 
7.15 p.m. A.S.E.E. Oxford, Reading & Dis- 
tricts Branch. “ Electronic Measuring Instru- 
ments,” by R. Postle. 

WorkKINGTON.—College of Further Educa- 
tion, 7 p.m. I.E.E. North-Eastern Centre. 
*“* Mine Locomotives,” by T. E. Green. 


p.m. 
“Ac. 


Wednesday, 7th November 


ABERDEEN.—Caledonian Hotel, 7.30 p.m. 
I.E.E. North Scotland Sub-Centre. Sub- 
Centre chairman’s address, by R. B. Anderson. 


EpINBURGH.—Y.M.C.A., 14, South St. 
Andrew Street, 6.15 p.m. I.E.S. Edinburgh 
Centre. “ Design To-day,” by A. Maynard. 

GLasGow.—39, Elmbank Crescent, 7 p.m. 
I.E.E. South-West Scotland Sub-Centre. 
“ TRIDAC—A Large Analogue Computing 
Machine,” by Lt.-Cdr. F. R. J. Spearman, 
J. J. Gait, A. V. Hemingway and R. W. Hynes. 


HARRINGAY.—*“ Queen’s Head,” 677, Green 
Lanes, 7.45 p.m. A.S.E.E. North London 
Branch. “ Fluorescent Lighting Circuits and 
Servicing of Fluorescent Fittings,” by G. V. 
McNeill. 

Hove.—S.E.E.B., 10, Queen’s Gardens, 
6.30 p.m. I.E-E. Seuthern Centre. “ Age 
and the Incidence of Fires in Electrical Fnstaf- 
lations,” by L. Gosland. 

LIvERPOOL.—1, Old Hall Street, 7 p.m. 
British Institution of Radio Engineers, 
Merseyside Section. “ Industrial Television,” 
by J. E. H. Brace and R. Swinden. 


Lonpon.—At the Institution of Mechanical 
Engineers, Birdcage Walk, 6 p.m. Institution 
of Heating and Ventilating Engineers. “ Heat- 
ing and Hot Water aad and Demand in 
Flats,” by K. W. Dal 

ple ti de Club, Albert 
Square, 6.45 p.m. I.E.E. North-Western 
Radio & Telecommunication Group. Informal 
evening on “Electronics and Automation;” 
talk on “Some Industrial Applications,” by 
Dr. H. A. Thomas. 

Engineers’ Club, Albert Square, 7.30 p.m. 
A.S.E.E. Manchester Branch. “Electricity in 
the Newspaper World.” 


MIDDLESBROUGH.—Cleveland Scientific & 
Technical Institute, 6.30 p.m. I.E.E. Tees- 
Side Sub-Centre. “Germanium and Silicon 
Power Rectifiers,’ by T. H. Kinman, G. A. 
Carrick, R. G. Hibberd and A. J. Blundell. 

NEWCASTLE-UPON-TYNE. — Bolbec _ Hall, 
Neville Street, 7 p.m. I.E.E. North Eastern 
Graduate & Student Section. “The Theory 
+p Applications of Heat Pumps,” by P. M 

te) 


Ww. 

King’s College, College Road, 6.15 p.m. 
I.E.S. Newcastle-upon-Tyne Centre. “ Tele- 
vision Studio Lighting Equipment,” by K. R. 
Ackerman. 

PRESTON.—R.A.F.A. Club, East View, 7.30 
p.m. A.S.E.E. Preston Branch. Brains Trust. 

RuGpy.—College of Technology & Arts, 
6.30 p.m. I.E.E. Rugby Sub-Centre. “The 
Control and Instrumentation of a Nuclear 
Reactor,” by A. B. Gillespie. 

ScUNTHORPE.—North Lindsay Technical 
College, 7 p.m. I.E.E. Sheffield Sub-Centre. 
“ Highland Water Power—The Developments 
of the North of Scotland Hydro-Electric 
Board,” by the late T. Lawrie (to be read by 
a member of the Board). 


SWANSEA.—S. Wales Electricity Board, The 
Kingsway, 6.30 p.m. I.E.S. Swansea Group. 
“Lighting in Buildings—Training and 
Practice,” by D. Phillips. (Joint meeting with 
the South Wales Institute of Architects.) 


Thursday, 8th November 

BIRMINGHAM.—Botanical Gardens. I.E.S. 
Birmingham Centre. Ladies’ night. 

CarpiFF.—S. Wales Electricity Board, The 
Hayes, 7 p.m. I.E.S. Cardiff Centre. ‘“‘ The 
Use of Coloured Light,’ by H. Hewitt and 
C. R. Passmore. 

DunDEE.—Queen’s College, 7 p.m. I.E.E. 
North Scotland Sub-Centre. Sub-Centre 
chairman’s address, by R. B. Anderson. 


GLasGow.—39, Elmbank Crescent, 7 p.m. 
British Institution of Radio Engineers, Scot- 
tish Section. “The Oscilloscope for Engine 
Testing,” by R. K. Vinycomb.° 

425/427, Sauchiehall Street, 7.15 p.m. 
Incorporated Plant Engineers, Glasgow 
Branch. “ An Introduction to Atomic Energy,” 
by J. A. Dixon. 

LEICESTER.—Grand Hotel, 7 for 7.30 p.m. 
Institution of Production Engineers, Leicester 
Section. Annual dinner. 


LivEerPooL.—Exchange Hotel, 7.15 p.m. 
Incorporated Plant Engineers, Merseyside & 
North Wales Branch. “ Industrial Refrigera- 
tion,” by L. Perrin. 

Lonpon.—Savoy Place, W.C.2, 5.30 p.m. 
Institution of Electrical Engineers. “ The 
Visit of the British Electricity Supply Delega- 
tion to the Soviet Union,” by J. Eccles. 

“Prince of Wales” Hotel, S.W.19, 7.30 
p.m. A.S.E.E. South West London Branch. 
“Reactor Control Philosophy,” by D. D. 
Bowen. 

Grosvenor House, Park Lane, W.1. Public 
Transport Association, 7 for 7.30 p.m. 
Annual dinner. 

OLDHAM.—Municipal Technical College, 
Ascroft Street, 7 p.m. I.E.E. North-Western 
Graduate & Student Section, district meeting. 
“ Automatic Circuit Checking in the Radio 
and Television Industry,” by R. Ward. 


SOUTHSEA.—Royal Beach Hotel, 8 p.m. 
A.S.E.E. Portsmouth Branch. “ Running and 
Maintenance Costs of Various Types of 
Lighting,” by J. F. Roper. 

SwansEa.—S. Wales Electricity Board, The 
Kingsway, 6 p.m. I.E.E. West Wales 
(Swansea) Sub-Centre. “The Potentialities 
of Railway Electrification at the Standard 
Frequency,” by E. L. E. Wheatcroft and 
H. H. C. Barton. 


Friday, 9th November 
CHELTENHAM.— Town Hall, 2.30 p.m. 
Association of Public Lighting Engineers, 
South Western Section. Induction of D. 
Beard as chairman, followed by “ Develop- 
ment of Street Lighting, Cheltenham,” by 
G. Gould Marsland, and “ Plastics in Public 
Lighting,” by Dr. W. E. Harper. 
Lonpon.—Grosvenor House, Park Lane, 
W., 7 for 7.30 p.m. Electrical Industries 
Benevolent Association. Annual ball. 
Caxton Hall, S.W.1, 6.30 p.m. E.P.E.A. 
Southern Meter Engineers’ Technical Group. 
“Mercury as a Factor in Meter Repairing,” 
by H. S. Petch, Dr. P. Pringle and A. G. 
Eagle. 
SALTBURN.—Zetland Hotel, 7.30 p.m. I.E.E. 
Tees-Side Sub-Centre. Annual dinner. 
Stoxe.—Grand Hotel, Hanley, 7.30 p.m. 
A.S.E.E. Stoke & Crewe Branch. “‘ Fluorescent 
Lighting,” by C. B. Styles. 


Saturday, roth November 


Lonpon.—Great Hall, Caxton Hall, S.W.1. 
Junior Institution of Engineers. Annual dance. 
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CONTRACTS OPEN 


pegs *€ Contracts Open” are advertised in 
‘* Official Notices” section the date of 
the issue is given in parentheses. 


Australia.—Brisbane City Council. 9th 
November. Underground cable. (E.S.B. 
26856/56. Ten/22189.)* 

Snowy Mountains Hydro-Electric Authority. 
sth February, 1957. Four 96,000 b.h.p. 
Francis water turbines (Spec. EMoo3) and 
four 70 MW generators and ‘accessories 
(Spec. EMoos). Specifications available from 
the Authority at Goulburn Street, Surrey 
Hills, Sydney, N.S.W. 

Bedford.—Borough Council. 12th Novem- 
ber. Street lighting equipment for Elstow 
Road, St. John’s Street and Goldington Road. 
F. W. Dawkes, Newnham House, Horne Lane. 

Derby.—Derby and District Joint Education 
Committee. 11th November. _ Electrical 
installation in a 10-storey classroom /labora- 
tory block and workshop block, Derby and 
District College of Technology. Secretary, 
Joint Education Committee, Education Office, 
Becket Street. 

Durrington.— Wilts C.C. 12th December. 
Electrical installation in the new secondary 
modern school. (See this issue.) 


Formosa.—Central Trust of China. 26th 


November. X-ray equipment. (E.S.B. 
27177/56.1.C.A. Ten/22249.)* Copper- 
weld conductors, wires and rods. (E.S.B. 
27182/56.1.C.A. Ten/22255.)* Acs2. 


cables. (E.S.B. 27181 /56.1.C.A. Ten/22250.)* 

Guatemala.—Ministry of Communications 
and Public Works. 9th November. Tele- 
graph and telephone line maintenance 
materials and accessories. (E.S.B. 27091/56. 
Ten/22257.)* 

India.—Director of Supplies and Disposals. 
16th November. Electric cable. (E.S.B. 
27297/56. Ten/22271.)* 

Iraq.—Mosul Electricity and Water Board. 
5th December. One diesel engine driven 
alternator set (capacity 1,250-1,400 kW). 
(E.S.B. 26867/56. Ten/22190.)* 

Littleborough.—_U.D.C. 1oth November. 
Street lighting equipment. Surveyor, Urban 


Council Offices. 
New Windsor.—Borough Council. 29th 
November. Electrical installations in 58 


dwellings at Clewer New Town and six at 
Stewart Way. Borough engineer, Kipling 
Memorial Building, Alma Way, Windsor. 

New Zealand.—Auckland Electric Power 
Board. 9th November. L.v. cable. (E.S.B. 
26851-2/56. Ten/22174-5.)* 

General Post Office. 23rd November. 
Connectors, fittings, mercury tubes and copper 
wire. (E.S.B. 26805/56. Ten/22199.)* 

Northern Ireland.— Banbridge R.D.C. roth 
November. Electrical wiring of houses in 
Tullyhenan (12) and Tallymacarath (12). 
. G. McKinney, Engineer’s Office, Town Hall, 
Banbridge. 

Tyrone County Education Committee. 30th 
November. Electrical installation in the new 
secondary intermediate school at Castlederg. 
Chief education officer, Education Office, 
Omagh. 

Sedgley.—U.D.C. 1st December. 
lighting equipment. (See this issue.) 

South Africa.—Union Tender and Supplies 
Board. 8th November. Insulating oil 
purifier and pressure testing set. (E.S.B. 
26577/56. Ten/22145.)* 

Stores Department, South African Railways. 
14th November. Telegraph line stay clips. 
(E.S.B. 26786/56. Ten/22167.)* 16th 
November. Electric cable. (E.S.B. 26661-2/ 


Street 





* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


56. Ten/22132 and 22160.)* Generating 
plant for Komatipoort power station. (E.S.B. 
26664/56. Ten/22139.)* Cable and copper 


wire. (E.S.B. 26663/56. Ten/22137.)* 
21st November. 500 kVA transformers. 
(E.S.B. 26788/56. Ten/22168.)* Two 


transmitters, receivers and a radio-telephone 
for Durban Harbour signal station. (E.S.B. 
26789/56. Ten/22183.)* 30th November. 
500/550 kW generating plant. (E.S.B. 26665/ 
56. Ten/22142.)* 

Syria.—Posts, Telegraphs and Telephones. 
13th November. Telephone cable. (E.S.B. 
26347/56. Ten/22122.)* 

United States——Bureau of Reclamation. 
15th November. One 2,400 V metal-enclosed 
indoor-type, motor control equipment 
assembly. (E.S.B. 26759/56. Ten/22156.)* 

Corps of Engineers, U.S. Army. 4th 
December. Six 82,105 kVA main unit gener- 
ators for Dallas Dam power house. (E.S.B. 
26102/56. Ten/22141.)* 

Uruguay.—Administracion de Ferrocarriles 


del Estado. 12th November. 1,000 rolls of 
adhesive insulating tape. (E.S.B. 26059/56. 
Ten/22136.)* 


27th Novem- 
(E.S.B. 26903 / 


Ministerio de Salud Publica. 
ber. 85 kV X-ray apparatus. 
56. Ten/22240.)* 

Wrexham.—Town Council. 12th Novem- 
ber. Electrical installations in 86 houses at 
Queens Park South. Borough surveyor, 31, 
Chester Street. 


WORK IN PROSPECT 


Particulars of new works and building, 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors. 


Aberdeen.—Central bus depot in King 
Street (£182,495), for Transport Committee; 
G. Keith, city architect, Broad Street, Castle- 
gate. 

Airdrie.—R.C. primary school in South 
Biggar Road (£68,600); S. McColl, county 
architect, County Buildings, Hamilton. 

Aycliffe-——Houses (142) for Development 
Corporation; Corporation architect, Aycliffe. 

Barking.—Factory and two-storey offices, 
Renwick Road; Dominion Sales (London), 
eee 6, Finsbury Square, London, 

.Co2. 

Factory extensions, Highbridge Road; Steel 
Drums, Ltd., 118, Burdon Lane, Belmont, 
Sutton. 

Basildon.—Church, Timberlog Lane; 
Humphrys & Hurst, architects, 28, Dorset 
Street, London, W.1. 

Houses at Delhi Road, Pitsea (74), and at 
Pound Lane, Laindon (31); U.D.C. surveyor, 
108, High Street, Billericay. 

Billingham-on-Tees.—Houses (68) on the 
Roseberry Road housing estate for the 

oe . J. Boyd, Ltd., contractors, 
Emmerson Street, Middlesbrough. 

Birmingham.—Block of offices and show- 
rooms at junction of Hagley Road and Har- 
borne Road, Five Ways, Edgbaston; Jack 
Cotton & Partners, Cavendish House, Water- 
loo Street, Birmingham, 2. 

Brighton.—Branch library and community 
centre, Woodingdean; borough engineer and 
surveyor, 30, King’s Road. 

Carlisle—Houses (250) on the Morton 
estate for the City Council. Builders: John 
Twiname, Ltd., Brigham (150); and John 
Laing and Sons, Carlisle (100). 

Chelmsford.—Bakery, bread and confec- 
tionery centre, Coval Lane, for Chelmsford 
Co-operative Society, Ltd.; secretary, 220, 
Moulsham Street. 









Cheltenham.—Houses at Lynworth estate 
(37), Arle and Hesters Way (71), Princess 
Elizabeth Way (45), Kingsley Gardens (34), 
Benhall Cottage (8), and Dowty Road (55); 
G. Gould Marsland, borough surveyor, 
Municipal Offices. 

Office block, Albion Street /Gloucester 
Place corner; Mills and Rockleys, Ltd., 31, 
Bath Street. 

Dagenham.—Houses (71), Roosevelt Way; 
Keith Lauder, town clerk, Civic Centre. 

Deal.—Houses (40), St. Martin’s Road 
estate; borough surveyor, Municipal Offices, 
Queen Street. 

Epping.—Houses (59) at Coronation Hill, 
Beaconfield estate; B. Hiscott, clerk to U.D.C., 
91, High Street, Epping, Essex. 

Golborne.—Houses (60); G. & J. Seddon, 
Ltd., builders, Coronation Buildings, Walkden. 

Guildford.—Factory, Station Meadows 
industrial estate; R. Fry & Co., Ltd., 109, 
Stoke Road. 

Honley.—Factory, Hope Bank, for Brook 
Motors, Ltd.; W. Mallinson & Son, Ltd., 
builders, Lockwood, Huddersfield. 

Houghton-le-Spring.—Houses 
public hall; U.D.C. surveyor. 

Leeds.—Houses (550) on sites at Armley 
Heights and Pudsey Road; city architect, 
Priestley House, Quarry Hill, 9. 

Leek.—Pottery factory proposed in Leek 
New Road, Baddeley Green; Swinnertons, 
Ltd. (Alcock Lindley Bloore, Ltd.), Hanley, 
Stoke-on-Trent. 

London. — Offices, 
Gresham Street, City; 
Hayes, Middx. 

Flats (30), Rondu Road, Hampstead; 
borough architect. 

Engineering block for Imperial College of 
Science and Technology, South Kensington; 
J. Jarvis & Sons, Ltd., builders, 239, Vauxhall 
Bridge Road, S.W.1. 

Houses (99), as development of the Crooked 
Billet site, Upper Clapton Road, Hackney 
(£285,500); D. Sorrell, town clerk, Town 
Hall, E.8. 

Morpeth.—Proposed - satellite town of 
Broadlyne (1,700 houses) for the R.D.C.; 
E. G. Lediard, consulting ‘engineer, Eldon 
Square, Newcastle-on-Tyne. 

Norwich.—Pumping station for Whitling- 
ham sewage works; city engineer. 

Peterborough.—Block of offices,  etc., 
Burghley Square; G. F. Rippon and Co., Ltd., 
builders’ merchants, Queen Street. 

Rickmansworth.—Dwellings (70), 
Cross estate; U.D.C. surveyor. 

Slough.—Shops, warehouses and offices on 
the High Street / Mackenzie Street corner site; 
Bewlay Tobacconists, Ltd., 2, Exchange 
Street, London, E.C.1. 

Somerset.—Girls’ high school, Yeovil, and 
county primary school, Wellsway, Keynsham; 
R. O. Harris, county architect, Park Street, 
Taunton. 

Stanley.—Houses (50) at South Stanley; 
J. R. Routledge, U.D.C. surveyor. 

Stirlingshire.—Extension to Council Offices 
(£110,000); county architect, Viewforth, 
Stirling. 

Stockton-on-Tees.—Houses (100) at New- 
stead Farm; J. Bonar, builder, Cross Strect, 
Norton, Stockton. 

Houses (42) at Stillington; G. W. T. Brown, 
R.D.C. surveyor. 

Thornton Heath.—Flats (42), Davidson 
Road; Riches & Blythin, architects, 16, North- 
umberland Avenue, London, W.C.2. 

Walsall.—Factory, Darlaston Road; C. R. 
Denton Steel & Tool Co., Ltd., Westwig 
Works, Solly Street, Sheffield. 

Wolverhampton.—Block of shops with 
maisonnettes over at Harrowby Road; R. J. 
Meddings, town clerk, Town Hall. 
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